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I, INTRODUCTION 

The purpose of this document is to provide the potential user of a 
light aircraft remote sensor platform /data gathering system with 
general information on aircraft definition, implementation com- 
plexity, costs, scheduling and operational factors involved in this 
type of activity. The NASA Johnson Space Center Earth Resources 
Laboratory (ERL) located at the Mississippi Test Facility derived 
the majority of this information from experience by having imple- 
mented an aircraft remote sensing program during the years of 
1971 and 1972. Most of the subject material was developed from 
actual situations and problem areas encountered during the build-up 
cycle and early phases of flight operations. As a result, this 
document should give the potential user of an aircraft an insight into 
what is involved and, as such, assist him to place the platform into 
operation realizing fewer problems and in a shorter time interval. 

This document deals only with light aircraft as a platform, 
generally defined as ”a single or twin engine aircraft having an over- 
all gross take-off weight of 12, 500 pounds or less**. There are a 
number of aircraft available which will satisfy remote sensing plat- 
form requirements; however, only a few are relatively inexpensive 
to own and operate, available and easy to modify. A light aircraft 
type that can be outfitted with a reasonably large complement of remote 
sensing equipment and crew is the somewhat old but reliable twin-engine 
Beechcraft C-45/E-18S series. While it is not the sole candidate, the 
Beechcraft is a good one and numerous sections in this document will 
use E-18S specifications as baseline information. 

II. BACKGROUND 

In early 1971 ERL made the basic decision that it needed a varied 
remote sensing capability to support its applications programs. In 
addition to remotely sensed data obtained for ERL by the major Johnson 
^ace Center aircraft, an internal light aircraft program was needed 
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to obtain additional multispectral data on a more frequent and 
localized basis. The ERL remote sensing platform/data 
acquistion system was to follow certain guidelines: 

• Provide for frequent and flexible use 

• Utilize multiple but limited sensor capability (commercially 
available, existing equipment) 

• Reflect a modest initial cost 

The development of the light aircraft program followed a 
logical sequence: 

A. The objectives and limitations of ERL were established 
with respect to all potential remote sensing applications 
areas. From these combined objectives and limitations 
came a general definition for the t3rpe, quantity and 
frequency of data needed to support the applications areas. 

B. Knowing the type, quantity and frequency of data required 
enabled a set of remote sensors to be selected along with 
defining complementary data handling and processing 
techniques. 

C. The selected sensors determined the need for and complexity 
of the airborne data recording system. This, in turn, yielded 
the major aircraft payload weight and volume requirements, 
including the basic sensors, the supportive data system 

and the equipment crew. Also the sensor mounting con- 
siderations could be delineated. 

D. With the weight and volume requirements established and 
the sensor interfaces defined, candidate aircraft could be 
screened for suitability. At this stage the original 
definition of data type, quantity and frequency also fixed 
minimums for aircraft flight performance parameters. 

Thus, at this point, within the previously set guidelines, ERL 



3 


could establish most of the elements in its aircraft operation : 
Remote sensors 
Data recording system 
Aircraft payload weight 
Aircraft payload volume 
Airframe modification complexity 
Time -in-air/ range 
Aircraft speed 
Operational ceiling 
Airborne equipment operators 

Subsequent areas such as actual aircraft acquisition, aircraft 
modification and outfitting, maintenance, documentation and pilot 
requirements all evolved from implementing the mechanics of the 
program. 

Because all of the above mentioned elements are important 
and must be investigated by the potential user, each topic will 
be discussed to some degree in later paragraphs. 

III. ELEMENTS OF AN AIRCRAFT OPERATION 


A, Remote Sensors 

Remote sensors used in earth resources investigations, 
by their various detection methods, sense emitted or reflected 
energy across the electromagnetic spectrum -- from *he ultra- 
violet region to the microwave region. All types of sensors 
generally fall into the following generic categories: 

Film cameras 
Video imaging systems 
Fixed field radiometers 
Scanning radiometers 
Spectrometers 
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Active radar imaging systems 
Passive microwave radiometers 
The number of sensors available is quite large since for each 
type there are numerous manufacturers. The user organization 
must determine the necessary device from the application, 
method and end product desired. A synoptic listing of sensors 
carried on the ERL aircraft is as follows: 

1. RS-18 Thermal Infrared Scanning Radiometer (Texas 
Instruments, Inc. , Dallas, Texas) 

A device which senses emitted energy in the 8 to 14 
micron region. The system uses a rotating scanning 
mirror ^nd collecting optics to sense energy in a wide 
swath beneath the aircraft and converts this energy to an 
electrical signal for recording on magnetic tape. The 
output of this device, after processing, yields a thermal 
image of the target. 

2. I^S Multiband Camera (International Imaging Systems, 
Mountain View, California) 

A camera system which senses reflected energy in the 
visible region from 0. 40 microns to 0. 92 microns. A 
set of four lenses and filters collects incoming energy in 
four bands and focuses it on to a single nine -inch wide 
film roll (usually Kodak Infrared Aerographic 2424 film). 
The exposure of the film is the permanent recording of 
the scene data. 

3. E-20D Spectrometer (Exotech Inc. , Gaithersburg, 
Maryland) 

A device which senses reflected energy in the visible 
and near infrared region from 0. 4 to 1. 1 microns. The 
system uses collecting optics and a circular variable 
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interference filter to sense and selectively separate 
the energy it receives into a number of segments. These 
segments or bands of energy are converted into voltage 
signals that are then recorded on magnetic tape. 

4. PRT-5 Thermal Radiometer (Barnes Engineering Co. , 
Stamford, Connecticut) 

A device which senses emitted energy in the 8 to 14 
micron region. The radiometer system uses optics to 
collect energy from targets directly beneath the aircraft 
and converts this energy into a voltage signal. With 
proper calibration it is possible to relate this voltage to 
an apparent radiometric temperature for the target. 

5. Hasselblad EL 500 Camera (Supplier- Pa illard Inc. , 

Linden, New Jersey) 

A camera system which senses reflected energy in the 
visible region from 0. 40 to 0. 92 microns. With lens 
and filter, this camera system records the reflected 
energy from terrain features on to 70 mm film. The film 
used can be any one of the following: Kodak Plus X 
Aerographic #2402; Kodak Infrared Aerographic #2424; 

Kodak Ektachrome MS Aerographic #2448; Kodak 
Infrared Aerochrome #2443. 

B. Data System 

The size and complexity of the airborne data recording 
system is largely determined by the sensor systems it supports. 
Where the sensors are relatively uncomplicated, the data system 
is accordingly small. For example, a camera system needs only a 
source of power and shutter -control to be an operational system, 
since the film is the data recording mechanism. For sensors 
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with voltage outputs (such as the PRT-5), the data system 
requirement is larger but can be accomplished in more than 
one acceptable way; e, g^ strip chart recorder, oscillograph 
recorder or magnetic tape. The data recording system takes 
a large step in size only, when a larger number of sensors or a 
varied mixture is established for the platform. Then, in this 
case, timing and data correlation become key factors (in 
addition to data accuracy) in the method and sophistication of 
the data recording. The ERL data recording system elements 
are outlined in Figure I and discussed in the following paragraphs 

1. Wide Band Analog Magnetic Tape Recorder (Ampex Corp. , 
Redwood City, California) 

This 14 track tape recorder (AR-700) was designed to 
operate in the severe environment created by an airplane, 
a necessary consideration for a reliable data system. The 
recorder uses one-inch wide tape on a 7, 200 foot, 12-inch 
reel. The wide band Group II recording electronics in the 
system are necessary when the signal frequency response 
of sensors is quite high. The unit has internal tape speed 
compensation and the wow and flutter specifications are 
adequate. 

2. Signal Processor and Calibration Unit (ERL in-house 
constructed) 

This unit provides the necessary signal interface buffering 
between the various electronic sensors and tape recorder. 

It also allows for simultaneous, manual or automatic step 
calibration of all 14 tape recorder channels. 

1 . Fixed Data Inserter (ERL in-house constructed) 

This unit operates in conjunction with the camera control 
unit to provide time correlation of electronic data with 
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photographic data. The fixed data inserter generates 
an encoded signal each time a camera operates and this 
signal is recorded on one tape track. It also allows the 
insertion of certain fixed data into the encoded signal 
for permanent recording; e. mission number, date, 
flight numbers, etc. 

4. Intercom and Communications Control Unit (ERL in-house 
constructed) 

This system was designed for a number of functions, the 
most important being voice annotation of tape calibration 
and flight events on to the magnetic tape. This unit also 
provides an intercom link between pilot and crew and 
allows intercom communications along with air-to-ground 
radio communications to be recorded on the magnetic tape. 

5. Camera Control Unit (ERL in-house constructed) 

This unit provides for the timing and control of up to 4 
camera systems. It controls the cycle rate of the 
cameras and registers the frame count of each camera. 

It also generates the camera frame count pulse that is 
inputed to the fixed data inserter. 

6. IRIG Time Code Generator (Systron Donner, Concord, 
California) 

This commercial unit generates the standard IRI j "A’' 
time code that is recorded on one track of the recorder. 

It provides for time of day in increments down to the 
millisecond. 

7. System Patch Panel (ERL in-house constructed) 

This element uses patch panels to receive incoming 
sensor voltage signals and selectively channel the signals 
through the signal processor to the tape recorder inputs 
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or the data system oscilloscope or voltmeter. 

8, Power Control Panel (ERL in-house constructed) 

This unit takes the aircraft 28VDC and distributes it to 
the various devices needing power. It also contains a DC 
to AC inverter which, in turn, supplies certain devices 
needing 115 VAC. Integral to the control panel is a set 
of circuit breakers for short circuit protection. 

C. Data Handling and Processing 

An important facet (possibly the most critical element) in 
a remote sensing program is the data handling and processing 
required to transpose raw data into a form useable for analysis. 
While it is out of the scope of this document to elaborate on 
possible data handling and processing techniques, this point is 
brought to the attention of the potential user because it is so 
often overlooked in the early stages of platform /data systems 
buildup. How the data will be processed should have a direct 
influence on how it is acquired. For example, it would be unwise 
to use camera systems with 150 foot rolls of film if the processing 
equipment can only handle 15 foot strips. Especially with 
electronic data, ground handling facilities can be quickly over- 
loaded with data if their capability and capacity was not factored 
into the planning of the airborne program. As a corollary to 
sizing the acquisition system to fit the capacity of the ground 
handling and processing, new data handling and processing 
techniques should be developed in parallel with the platform/ 
airborne data system buildup so that the end-to-end processing 
of data can be implemented by the time the first bit of raw data 
is acquired. 
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D. Type of Probable Aircraft 

1. Definition 

. In a moderately sized remote sensing program, the 
remote sensing platform needed is usually a light aircraft , 
Light aircraft is defined as a smgle or multi-engined air- 
craft having a gross take-off weight limit of 12, 500 pounds. 
The availability of candidate aircraft are quite numerous and 
run the gamut from vintage airframes to present production 
aircraft. Appendix I is a partial summary of light aircraft 
available. This listing serves to illustrate the important 
parameters of initial and operating cost, gross take-off 
weight, useful payload, and fuel (range). While newer 
aircraft are always the most desirable, initial unit cost 
forces most organizations to consider the older craft. 

Even so, a properly maintained aircraft is, to a high 
degree, ageless in terms of useful life and performance. 

2, Payload - Gross Take-off Weight/ Empty Weight 

Empty weight figures usually mean an unfueled, fully 
instrumented (avionics) aircraft. This value subtracted 
from gross take-off weight yields useful payload. Useful 
payload is comprised of fuel and lubricants, aircraft 
crew, remote sensor crew, remote sensors and mounts, 
data system and accessories, safety gear and elrctrical 
cabling. After payload requirements for the specific 
program have been estimated, using an aircraft with a 
larger payload capability is desirable because: 
a. Larger payload capability provides an additional 
safety margin between aircraft operating weight 
(when fully fueled) and gross take-off weight limits. 
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b. Payload reserve allows for expansion in the event 
of changing sensor/data system requirements. 

The ERL aircraft has a gross take-off weight of 
10, 100 pounds and empty weight of 6 , 750 pounds. The 
3, 350 pounds payload, which is 33% of the gross take-off 
weight, is not as high as it could be due to older tube -type 
avionics in the aircraft. Even so, this percentage is a 
respectable one for light aircraft. A first order breakdown 
of the aircraft weights is as follows: 


Aircraft empty weight 6 , 750 # 

Aircraft fuel and oil 290 

Pilot and co-pilot 350 

Two equipment crew members 395 

Remote sensors and mounts 342 

Data system 409 

Electrical cabling 81 

Safety equipment 26 

Payload reserve 457 

Total 10,100# 


For a more precise weight breakdown refer to Appendix IIL 
3. Volume 

The projected remote sensor configuration and cabin 
interior layout creates a volume requirement for the 
instrument cabin. Human engineering factors must be 
included in the volume requirements of the aircraft, 
e.g. minimum clearance for passageways, etc. The most 
important dimension of the aircraft cabin is its width -- the 
wider the better. For a point of reference, the Beechcraft 
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E-18S affords a minimum volume defined by the dimension 
of 51 inches wide, 59 inches high, and 159 inches long. 
Figure II presents a perspective of what can be contained 
in this volume. 

4. Modification Complexity 

Modification complexity is highly variable in aircraft. 
Each candidate airframe must be scrutinized for suitability. 
As an example, do major load carrying members need to 
be altered or do control cables need to be rerouted? For 
a given modification configuration, certain aircraft can 
quickly be eliminated, such as aircraft with landing gear 
fixed to the main fuselage cannot be easily modified (or 
modified at all) due to the massive amount of load carrying 
structure in the vicinity of the gear. In some aircraft, 
the dimension from cabin floor to outer fuselage mold line 
is too great to consider cutting sensor portholes. Each 
case must be reviewed on its individual merits. Additional 
information on ERL aircraft modifications is contained in 
Section V. 

It is well to note that aircraft do exist with degrees of 
modification that may be suitable for remote sensing 
service. Where the sensor configuration is not complex, 
it is possible to find and utilize aircraft previously modi- 
fied for other reasons. This is especially true with older 
aircraft. These old mods can be adapted at a minimal 
cost and usually do not require the FAA review as a new 
modification would. 

5. Range/Time in Air 

For an aircraft to be effective as a remote sensor 
platform, it should have at least 3 1/2 to 4 hours 
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flight-time fuel capacity, with a 15 minute emergency 
reserve. Transit time to and from the target and 
operational constraints (e. g, lining up on flight lines, 

"dry runs") usually consumes a majority of this time. 

Any flight time shorter than 3 1/2 to 4 hours does not 
allow a reasonable range from home airport or time- 
over-target. 

6. Speed 

Speed range of the aircraft should be selected to 
complement the type of remote sensing to be conducted. 
Remote sensors in general are designed to operate at 
higher aircraft speeds with no degradation of data. While 
the Beechcraft E-18S has a true air speed capability 
from 110 to 180 knots, most ERL missions are conducted 
at 150-170 knots. 

7. Operational Ceiling 

For long term flights, the altitude at which an aircraft 
crew must go on oxygen supply has been established by the 
FAA as 12, 500 ft. Logistically, flights conducted below 
this ceiling are the most desirable because oxygen systems 
are not involved (maintenance and safety problems) and the 
unpressurized cabin environment at flight altitude has not 
become unduly severe. Environmental conditioning for 
crew comfort is not complicated; primarily involving only 
a good heater system and sealing to some degree around 
sensors and portholes. As a general rule, the temperature 
differential between flight altitude and sea level is 3° F per 
1, 000 feet altitude. 
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8. Engines 

It has been observed that the nnajority of remote 
sensing aircraft are twin engine aircraft. The reasons 
are intuitively obvious: 

a. The second engine gives a higher level of flight 
safety. In the event of airborne engine failure, 

a properly balanced aircraft not exceeding gross 
take-off limits can maintain flight without serious 
concern. 

b. Two engines usually mean two sources of electrical 
power, one of which can be allotted to the remote 
sensor data system. This item will be discussed in 
later paragraphs. 

9. Fuel Consumption Per Hour 

Fuel consumption per hour is such a large variable 
among aircraft that it is difficult to provide any guidelines. 
The only information that can be provided is that the 
Beechcraft equipped with two Pratt-Whitney R985-AN14B 
radial engines (each rated at 450 horsepower) consume 
40 to 50 gallons per hour depending on aircraft load and 
flight altitude. Fuel weight for mathematical purposes is 
6 pounds per gallon. 

10. Maintenance/ Availability of Spare Parts 

In order to minimize down-time and yet perform 
maintenance according to FAA regulations, in most cases, 
repair of major components is effected by direct replace- 
ment. In that respect, it is important the aircraft chosen 
is one for which parts are readily available. No matter 
how low the initial cost, don't select an "Edsel" of the 
aircraft industry as a remote sensor platform. There is 
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a large number of companies in the U. S. dealing in used 
and rebuilt replacement parts. The trade journal, 
"Trade-a-plane" (Crossville, Tennessee 38555) is a good 
source for names of these companies. 

E. Airborne Equipment Operators 

For conducting flight operations with pre -determined 
flight lines, equipment operators should be personnel skilled 
sufficiently to maintain and operate the specific sensors and data 
system components (usually field engineers or trained technicians). 
Depending on system complexity, the number of operators required 
over and above the pilot and co-pilot will at some point increase 
from one to two, but rarely will three operators be required in 
a light aircraft size activity. 

F. Pilot and Co-Pilot Requirements 

As a minimiim, the pilots and co-pilots utilized should have 
the following credentials: 

1. License - "Airplane, Commercial, Land, Multi- 

engine, Instrument" 

2. Medical Certificate - Second Class 

EKL has increased its requirements for pilots and co-pilots’ 
qualifications to raise confidence levels in the personnel involved. 

1. Pilot-in-command - meets the experience level of 
FAR, Part 13 5. 125 and maintains certification 
according to FAR, Part 135. 131. 

Co-pilot - meets the requirements of FAR, 

Part 135. 127 and maintains certification according 
to FAR, Part 61.47 (a), (d). 


2 . 
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G. Aircraft Doctimentation 

Certain documentation should be kept on file for legal 
record or quick reference. In addition to the obvious documents, 
such as pilot’s credentials, insurance policies; etc. , the 
following paragraphs cover some less obvious, but important, 
documents. 

1. Modification Documents /Airworthiness Certificate - After 
the airframe is initially modified, certain approvals must 
be obtained before the aircraft is returned to service. 

With civilian aircraft, the approvals are documented on 
FAA Forms 8130. 7 and 337 describing the actual work 
performed. Appendix II gives examples of these two 
documents. 

2. Weights and Balances Summary - Within the limits 
established for a particular aircraft, the location and 
amount of payload weights grossly affect aircraft handling 
and performance. The installation of fixed equipment 
must be documented to provide proof that the limits are 
not being exceeded and loading of equipment, fuel and 
personnel for a specific flight have been optimized and 
will stay within limits for the duration of the flight. 

Appendix III provides an example summary of the weights 
and balances for equipment installed in the ERL aircraft. 

3. Pre flight Inspection and Operational Checklist - The 
utilization of preflight and cockpit checklists insure that 
procedures followed are thorough and repeatable. This 
provides confidence that overlooking an important function 
is unlikely to happen. Checklists should be tailored to the 
specific aircraft and operating situation. 

Appendix IV shows representative examples of checklists. 



4. Minimum Equipment List - Minimum equipment lists 
for a specific aircraft are usually compiled from the 
aircraft operations manual and FAA regulations. This 
list provides a valuable aid in determining if an identi- 
fied aircraft malfunction is cause to immediately ground 
the aircraft for repairs or allow the repairs to be 
deferred to a scheduled time period. Appendix V shows 
a sample list for a Beechcraft. 

Aircraft Maintenance 

Aircraft maintenance falls into three categories: 
preventative, unscheduled (repair), and scheduled (periodic). 
The type of maintenance, who can perform the maintenance, 
and the facility required have a large impact on the cost and 
operation of the total aircraft program. The ERL program 
follows a maintenance program developed from Federal 
Aviation Regulations, Part 43 ( including Appendix 43 A) and 
Part 91, Subpart C. These regulations should be consulted 
for definitions of the three types and the logistics involved in 
each type of maintenance. 
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IV. AIRCRAFT ACQUISITION - USER OWNED vs OUTSIDE 
CONTRACT/LEASE 

The potential user of a remote sensing aircraft has two general 
avenues for acquiring the aircraft -- user owned and operated or 
outside contacted/leased. Each avenue has its merits and the 
following paragraphs are some considerations involved in each 
method. 

A. User Owned 

1. General 

In this case, the potential user should have a back- 
ground of aircraft operation or have other types of air- 
craft in its organization, so that the permanent acquisition 
of an additional aircraft will not be a new endeavor and, 
as such, logistically complicated. Owning the aircraft 
places an additional liability on the user, whereas outside 
contracting shifts the burden to the contractor; e. g. , 
insurance, pilot training, etc. The merit of the user-owned 
approach is that tight control can be maintained over flight 
schedule and operations, aircraft maintenance, safety and 
flight crew since these elements are all a part of the 
parent organization. 

2. Personnel/ Facilities 

An early evaluation should be made of all personnel 
needed: pilot and co-pilot, sensor crew, maintenance 
and support personnel. If all of these types are not on the 
user’s payroll, consideration must be given as to whether 
the program can support the increased number of employees. 

If not owned by the user, the runway/hangar facilities 
suitable to the user can only be assessed on an individual 
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basis, factoring in such things as: 

a. Candidate airport location 

b. Runway length and width 

c. Availability of fuels and specialized maintenace 

d. Navigational aides and radio communication 
(air traffic control) 

e. Airport traffic volume 

f. General airport maintenance and appearance 

g. Hangar availability 

ERL has found three points to be pertinent in airport 
selection: 

a. Access to the hangared aircraft must be 
possible from 18 to 24 hours per day, 7 days 
a week. Installation and removal of equipment 
and conducting of operations does not allow for 
a normal 8:00 to 5:00 workday. 

b. Runways that are 4, 500 feet by 150 feet provide 
a safe margin for light aircraft operations in 
most weather extremes. 

c. The aircraft hangar should be an enclosure with 
good weatherproof doors, have a well-drained, 
concrete floor with integral electrical grounding 
lugs, and provide for electrical power and a 
telephone in the vicinity of the aircraft. 

3. Restricted Use of Aircraft 

If the remote sensing aircraft is to be frequently used 
(such as 200-300 hours per year or 50-100 flights per 
year), the aircraft should not be considered a utility 
aircraft, i. e. used for additional purposes other than 
remote sensing, for three possible reasons: 



19 


a. A nominal amount of equipment installed usually 
consumes the cabin space, making it unsuitable 
for passenger or cargo transport. 

b. It is not wise to often remove the data system, 
sensors and mounts because of the time involved 
in reconfiguration and the repeated possibility of 
damage to the sensors/data system. 

c. Flight schedules, along with weather contingencies 
and the need for scheduled maintenance, do not 
allow a lot of free time on the aircraft. 

Note that for an organization operating its aircraft under 
FAA regulations, an airframe heavily modified for remote 
sensing is classified as "Restricted - Aerial Survey". 
Federal Aviation Regulations, Part 91. 39, should be con- 
sulted for a definition of operating limitations. 

Outside Contractor 

The merit of this approach is the user can acquire the air- 
craft for the program without making a permanent investment in 
capital equipment or pilot personnel. While this approach may 
appear the easiest, it is not without its potential problems. 

1- Size of Contractor Business and Previous Experience 
The user, in considering an outside contractor to 
furnish the aircraft, modifications to aircraft, maintenance, 
fuel, pilots and hangar facilities, should be thoroughly 
acquainted with the size of the contractor's business and 
past business experience. The contractor should be well 
established and financially stable, be safety conscious, 
have full time experienced pilots and co-pilots on his pay- 
roll and have well -maintained equipment. Most desirable 
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is a contractor with past experience in the field of aerial 
data gathering. The lease/ contract provided by the user 
should not constitute the major income of the contractor, 
since this could result in a marginal operation. The con- 
tractor should have a good reputation in the industry and 
have good relations at the airport selected as a base of 
operations. 

2. Size of Airport Facility Needed 

The contractor should be located at a well-established 
airport. All of the same considerations mentioned in the 
"User Owned" discussion of facilities hold true here. In 
addition the contractor needs a facility where maintenance 
can be provided without any delays and qualified aircraft 
mechanics are available. This will lessen the possibility 
of maintenance being performed by unqualified personnel 
and will save considerable time during scheduled and un- 
scheduled (repair) aircraft maintenance. 

3. Maintenance and Modification Records 

The contractor should maintain up-to-date specifications, 
history, maintenance and modification records on the aircraft 
furnished. A review of all records should be made prior to 
initial lease/contract. This will appraise the user of any 
immediate major maintenance or modification required on 
the aircraft. Refer to FAR Paragraph 91. 173 for additional 
information and to Appendix VII of this document, as an 
example. Continuing reviews of these documents, during 
the lease, insures the contractor will maintain a safe and 
operational aircraft. 
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V. BEECHCRAFT, E-18S MODIFICATIONS 
A. Airframe Modifications 

1. Engineering and Layout 

The addition or removal of equipment involving changes 
in aircraft weight affects the structural integrity, weight, 
balance, flight characteristics and performance of the 
aircraft. All modifications should be engineered to utilize 
existing equipment supporting structures such as frames, 
stringers, and attachments (G load factors) imposed by 
weight of the new equipment installed. When an additional 
load is to be added to structures already supporting previ- 
ously installed equipment, determine the capability of the 
structure to support the total load (previous load plus added 
load). In cutting sensor ports, avoid altering major aircraft 
members (stringers, ribs, etc. ). Cutting major structures 
rapidly changes a small modification to a costly and complex 
one. Figure II is a layout showing location of equipment 
racks, sensor equipment operator seats, and ports in the 
ERL aircraft. 

Provide adequate provisions to permit close and unob- 
structed examination of sensors/data system equipment or 
adjacent parts of the aircraft that regularly require inspec- 
tion, adjustment, lubrication, etc. Do not obstruct service 
panels and inspection plates. Unless this is done prior to 
installation of the sensor equipment and associated items, 
many hours will be required for the unnecessary removal 
and reinstallation of equipment. 

Install equipment so as not to adversely affect aircraft 
balance or center of gravity (c. g. ) position. To be more 
specific, careful consideration must be given to the weight 
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of each item to be Installed and its location in the aircraft. 

If an engineering study is not made of all new equipment to 
be installed, the c, g. of the original aircraft could be changed 
to the extent that the flight characteristics and performance 
of the aircraft are radically affected, i. e. , the new equip- 
ment installed could cause the aircraft to be too nose heavy 
or tail heavy to safely fly. The equipment should be installed 
in a manner that will not interfere with the safe operation of 
the aircraft (controls, navigation equipment operations, etc. ). 
Human engineering factors are most important when placing 
new equipment around existing aircraft cockpit controls. 

All equipment must be accounted for; i. e. , the location of 
all weights and moments must be known. Refer to Appendix 
. Ill, FAR Fonn 337, which shows the compilation of all 
weights and moments of the ERL aircraft. 

2. FAA Review/ Certification 

For any user operating under FAA regulations, major 
modification to the aircraft requires the review and approval 
of FAA. The modifications are to be made in accordance with 
paragraphs 43. 3 and 43. 7 and Appendix A of Part 43 of the 
FAR and approved by the FAA. The Beechcraft E-18S 
used by the Earth Resources Laboratory had two major 
modifications: 

a. Sensor portholes installed. 

b. Payload (gross take-off weight) capability increased. 
Both of these modifications required FAA review and approval. 
The modification covering the installation of sensor portholes, 
while not of a complex or involved nature airframe-wise, did 
result in a "Special Airworthiness Certificate" being issued 
for the aircraft. This certificate placed the aircraft in a 
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classification of "Restricted", to be used only for the pur- 
pose of "Aerial Survey", No paid passengers or anyone 
other than the crew members can fly on this type aircraft. 
Requirements, restrictions, and/or limitations of the 
"Restricted" type aircraft are covered under paragraphs 
91. 39 through 91. 41 of the FAR. 

The modification to increase the payload capability 
was accomplished under an existing "Supplemental Type 
Certificate". STC's have already been reviewed and 
approved by the FAA; modifications made under an STC 
are relatively easy to implement. A copy of an STC 
certificate is shown in Appendix VI. 

3. Emergency Airworthiness Directive 

As a special note, an Emergency Airworthiness Direc- 
tive was issued on April 24, 1973 relative to all versions 
of the Beechcraft Model 18 airplanes. It relates to the 
possibility of wing separation due to fatigue cracks which 
develop in certain wing sections of the aircraft. WhQe 
fatigue cracks have always been in the history cf the Beech 
aircraft, only recently has the FAA declared it necessary 
to take positive and complete remedial action on wing spar 
potential failures. To correct this problem a nominal 
modification to the wing is required within 600 hours* time 
in service after the effective date, April 1973, of Amendment 
39-1526 to the FAA Airworthiness Directive (AD) 72-20-5. 

A complete modification to the wing section is required within 
2, 000 flight hours after AprU 1973, but not later than May 1, 
1975. These modifications will cost approximately $6, 000, 
and must be considered as necessary for the aircraft and 
should be covered prior to entering into a contract to purchase 
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or lease an aircraft. Once modified, the wing spar is no 
longer subject to inspection and controversy. See Appen- 
dix VII, "Emergency Airworthiness Directive" for further 
information on the above problem. 

4, Reversible vs. Irreversible Modifications 

Modifications to the aircraft required for installation 
of data gathering equipment may result in additional costs 
at the end of a contract, especially in a lease type contract, 
when the aircraft is to be returned to original condition 
after contract completion. This problem can be clarified 
in contract negotiations by stating that all modifications 
to the aircraft include costs for returning the aircraft to 
original condition; i. e. , as existed at the start of contract 
if the contractor requires it. When penetrations are made 
in the skin of the aircraft such as clear openings for sensors, 
etc, , this type of modification should include the cost for 
the owner to return the aircraft to the condition existing 
prior to the modification. 

There are certain modifications to the aircraft which 
enhance its capability; e. g. , increased gross take-off 
weight. There is no reason to return the aircraft to a 
lesser capability or to its original appearance when this 
type of modification is made. Another case is when the 
framework of the aircraft must be modified for certain 
skin penetrations, whereby the framework is made stronger 
than before the modification. It would not be reasonable to 
require that the framework be returned to its original shape 
and form. 
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B. Design and Engineering for Equipment and Mounts 

1 . Methods 

Generally equipment racks and mounts should be 
engineered and fabricated having in mind that they be 
interchangeable. This will make for a more economical 
fabrication, low spare parts requirement, low maintenance 
costs and keep delays to a minimum. In the fabrication of 
all items, rounded corners and edges are a must and guards 
should be installed where possible to protect wiring and 
equipment. If possible all equipment should be fabricated 
to provide ease of examination, inspection and lubrication 
of aircraft parts, and the installation and removal of sensor 
equipment. 

2. Portholes 

To the extent possible, all portholes for sensor equip- 
ment located in the floor area of the aircraft should be sized 
and shaped alike. To prevent major modifications to the 
aircraft framework (frames and stringers), the portholes 
should be designed to fit between existing frames and stringers 
as much as possible. Finished openings of 18"xl8" should 
be suitable for locating most sensor equipment as desired. 

For those portholes designed for camera operation, the 
portholes should be provided with optical glass lo prevent 
loss of heat from the aircraft, prevent turbulence in the 
equipment area and avoid contamination of optical surfaces. 
Portholes should be designed with a removable protective 
cover to be secured when not in use to prevent stepping into 
portholes causing injury to personnel and damage to sensor 
mounts and wiring. 
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3. Racks 

Racks which contain electronic equipment for sensors, 
etc. , should be fabricated from light aluminum shapes for 
weight savings. If possible all racks should be the same 
external size and depth with adjustable shelving. This 
will provide for possible reconfiguration of equipment 
within the racks at a later date, when smaller and more 
efficient equipment becomes available. 

4. Seats 

For those equipment operator seats that do not face 
fore and aft, seats should be designed to turn 90° and lock 
in two positions. This will allow for the operators to face 
either forward or backward during take-off, providing 
safety for the equipment operators. After the aircraft is 
airborne the operators can then turn their seats facing the 
equipment, in preparation for operating the equipment. If 
the above type seat cannot be located, or used in a particu- 
lar aircraft due to space problems, substantial weight 
savings can be achieved by installing certain FAA certified 
seats, which are fixed and can be installed facing across 
the aircraft. 

C. Power/ Wiring 

1. Electric Power Characteristics and Utilization 

Aircraft electric power characteristics and utilization 
is a significant factor to be considered when evaluating or 
specifying aircraft power source quality or determining the 
minimum quality that can be tolerated for earth resources 
remote sensing equipment. This equipment is usually very 
sensitive to poor quality aircraft power. Noises on busses, 
voltage variations and electromagnetic interferences are 
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characteristic of poor quality aircraft power. The equip- 
ment specifications will sometimes state the power quality 
tolerances to which it will perform. Whether this infor- 
mation is available or not, it is essential that the aircraft 
has or is equipped with high quality power. Much help can 
be obtained by consulting or specifying portions or all of 
the Military Standard, "Characteristics and Utilization of 
Aircraft Electric Power, MIL-STD, 704A". When twin 
engine aircraft are utilized, the aircraft's power plants 
should be such that one power plant is used for aircraft 
operation only. The other power plant should be for sensor 
equipment use, with the provision that this power plant be 
switched over for aircraft emergency operations if necessary. 
This type set-up will provide for better electrical input to 
the sensor equipment. 

2. Cable Protect ion /Connectors 

All electrical systems, cables, and connectors should 
be properly shielded to prevent electrical interferences and 
protected to prevent possible shock and damage to wiring. 
Cables can be routed around the aircraft cabin only in 
accordance with paragraph 43. 13 of the Federal Aviation 
Regulations. 
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VI. COSTS AND OTHER FACTORS ASSOCIATED WITH LEASE 
AND SERVICE TYPE CONTRACTS 

This section covers costs and other factors involved specifi- 
cally with the Earth Resources Laboratory’s aircraft at the 
Mississippi Test Facility. It shows those costs that should be, 
and in many cases must be considered by a potential user of an 
aircraft used for remote sensing. Actual dollar values relate to 


the 1971-72 time frame. 

A. Aircraft Outfitting Costs 

1 . Aircraft Modifications 

Portholes, two, 18’* square and two, 14" square $5,600 

Aircraft Seats 

Seat Cost $ 775 

Installation Cost $ 350 

Eq uipment Racks 

3 Aluminum Racks (fabrication cost) $1,374 

Installation cost $ 100 

Electrical System 

Circuit Breaker & Relays (materials) $ 60 

Installation $ 75 

Aircraft Structural Modification 

Increased Gross Take-off Weight to 
10, 100 lbs $2, 375 

2. Aircraft Sensors 

PRT-5 Radiometer $7, 250 

I^S Multiband Camera $6, 600 

Hasselblad Camera (2) $3,400 

IR Spectrometer $59, 600 

IR Scanner $46, 000 


Totals 


$10, 709 


$122,850 
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3. 


4. 


Sensor Mounts 
PRT“5/Hasselblad Mount 

Design Cost SOmh'*' 

Fabrication Cost 132mh ■ 

Hardware Cost 


I^S Camera Mount 

Design Cost 80mh 

Fabrication Cost 40 mh 

Hardware Cost 


IR Scanner Mount 

Design Cost 40mh 

Fabrication Cost 20mh 

Hardware Cost 


IR Spectrometer Mount 


Design Cost 8Qmh 

Fabrication Cost 60mh 

Hardware Cost 


Aircraft Data System 
Purchased Items 


$ 

720 

$1, 

188 

$ 

35 


$1, 943 


$ 

720 

$ 

360 

$ 

20 

$1, 

100 

$ 

360 

$ 

180 

$ 

350 

$ 

890 

$ 

720 

$ 

540 

$ 

350 

$1> 

610 


Magnetic Tape Recording System $45, 000 

Cables & Connectors (EST) $ 1,000 

Time Code Generator $ 3, 350 

Oscilloscopes (2) $ 2,010 

Counter $ 415 

Patch Panel $ 820 


$^543 
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Digital Voltmeter 

Radio 

In-House Built Items 
Signal Processor 

Design Cost 448mh 

Hardware Cost 

Fabrication Cost 520mh 


Fixed Data Inserter 

Design Cost 400mh 

Hardware Cost 

Fabrication Cost ISOmh 


Power Distribution Panel 


Design Cost 100 mh 

Hardware Cost 

Fabrication Cost lOOmh - 


Communications Control Panel 

Design Cost lOOmh- - 

Hardware Cost 

Fabrication Cost 200mh -- 

Camera Control Panel 


Design Cost 80mh -- 

Hardware Cost 

Fabrication Cost I20mh-- 


Total 

=!‘MH = Manhours 


$ 8y5 

$ 2,000 $55, 490 


$ 4,032 
$ 5,960 
$ 4,680 
$14, 672 

$ 3. 600 
$ 2,646 
$ 1,350 
$ 7, 596 

$ 900 

$ 770 

$ 900 

$ 2. 570 

$ 900 

$ 202 
$ 1, 800 
$"17902 

$ 720 

$ 1 , 200 
$ 1,080 
$ 3,000 



$225, 332 
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B. Contract/ Flight Hours 

The following is the ERL contract breakdown of the hourly 
rate for aircraft use figured on the 1971 time frame. 


Fuel 

$ 26. 00 

Oil 

4. 00 

Airframe & Engine Maintenance 

8. 00 

Prop Overhaul 

2. 00 

Insurance 

5. 00 

Pilot & Co-pilot 

35. 00 

Ground Equipment Use, Maintenance 

and Facilities 

8. 00 

Ground Crew 

5. 00 

Total before profit 

93. 00 

Profit and Overhead 

17. 00 

Total per Flight Hour 

$110. 00 

The above cost was based on a minimum of 240 hours use 


per year. Should the number of hours flown exceed the number 
contracted for the contractor is paid at the hourly rate established. 
Should the number of hours actually flown per year be less than 
that contracted for, the fixed contract price is paid the contractor. 

The present breakdown of costs is slightly different in some 
items than that originally determined, due to changes in the con- 
tractor's operations. For example, the maintenance costs have 
been higher, whereas, the pilot and co-pilot costs were lower 
than that shown. Care should be exercised in insuring that cost 
line items are credible at the time of contract sign off and allow 
for long-term escalation. 
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The airworthiness of the aircraft is of first priority and 
should not be compromised. Any and all costs for preventative, 
unscheduled and annual maintenance, along with design deficiences 
of the aircraft that require modifications, should be included in 
the contract price. 

C. Pilot Per Diem 

When missions at distant sites cannot be completed in one 
day (i. e. , the aircraft leaving and returning to the home base in 
one day), the contract should include a rate of pay per overnight 
stay to cover expenses including, but not limited to, per diem for 
pilot and co-pilot, auto rental, ramp service, telephone cost and 
hangar fees. The total rate per overnight stay as of 1973 was 
approximately $125, The maximum number of overnight stays 
should be provided for in the contract. If less than the maximum 
overnight stays specified in the contract are required during the 
life of the contract, the contract should be modified to reflect the 
actual number and the fixed price for that line item in the contract 
should be reduced proportionately. 

D, Down Time Payments /Miss ion Scrubbed 

During the period of a year there are a number of missions 
which have to be scrubbed for numerous reasons. In a lease/ 
services type contract there should be a provision in the contract 
to compensate the pilot and co-pilot for reporting for a mission 
that is later scrubbed; because this is usually a real and discreet 
expense incurred by the contractor. In order to avoid what is 
usually a difficult contract item, a rate of pay to the contractor 
for scrubbed missions should be established in the contract. This 
should be a nominal rate of $50 to $7 5 per scrubbed mission, or 
a rate up to one-half of an established flight hour rate. The 
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nominal standby interval should be defined (e. g. , 9:00 a. m. to 
2:00 p. m. ). If the mission is subsequently conducted at some 
time during the stahdby period, a contract should specify in 
this case that no standby pay will be allowed. 
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ERL Aircraft Data Recording Syatem 
Block Diagram 



FIGURE 1 
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APPENDIX I 

SUMMARY OF AIRCRAFT COST AND PERFORMANCE 

The following partial listing of light aircraft costs and 
performance gives the potential user a quick reference to the 
aircraft which can be modified for airborne platform data 
gathering. 



SUMMARY OF AIRCRAFT COST AND PERFORMANCE 
Manufacturers Quoted Information (Jan-1972) 


Page 1 of 2 


Aircraft 

Basic 
New Cost 

Projected 

Cost/Hr.** 

A/C 

Gross 

Take-off 

Weight 

Zero 

Fuel Wt. 
or Empty 
Weight 

Useful 

Load 

Fuel ♦♦* 
Weight 

Possible 
Equip. & 
Crew Wt. 

Gross Wt. 
Servi ce 
Ceiling 

Sea Level 
Max Rate 
Climb 
Ft ./Min 

Aero Commander 500B 

92,500 

33.60 

6,000 

4,250 

1,750 

520 

1,230 

32,000 

Gross Wt. 
1,700 

Aero Commander 660F 

— 

— 

7,500 

4,975 

2,525 

881 

1 ,544 



Aero Coimander 680F 

258,000 

38.00 

8,000 

5,380 

2,620 

881 

1,739 

27,400 

Gross wt. 
1,625 

Aero Commander 680 FL 

— 

— 

8,500 

5,949 

2,551 

881 

1 ,670 

-- 

— 

Aero Commander, Shrike 

120,250 

— 

6,750 

4,758 

1,992 

612 

1,380 

-- 

— 

Britten Islander BN-ZA 

— 

— 

6,000 

3,700 

2,300 

650 

1,650 


— 

Beagle B 206-S 

— 

— 

7,500 

5,150 

2,360 

792 

1,568 

— 

•_ 

Beechcraft Queen Air 65 

— 

— 

7,700 

5,350 

2,350 

792 

1,558 

— 

Ca> 

Beechcraft Queen Air A65 

— 

— 

7,700 

5,570 

2,130 

792 

1,338 



Beechcraft Queen Air 70 

— 

— 

8,200 

5,493 

2,707 

792 

1.915 

-- 


Beechcraft Queen Air 80 

— 

— 

8,000 

5,469 

2,531 

881 

1,650 

— 



Beechcraft Queen Air B80 

181,500 

50.40 

8,800 

5,538 

3,262 

881 

2,381 

26 ,800 

wt. 8000 
1.485 

Beechcraft Super HI 8 

— 

— 

9,900 

6,345 

3,555 

1,050 

2,505 

-- 


Beechcraft Military C45H 

N/A 

— 

7,500 

5,100 

2,400 

1,050 

1 .350 

— 


♦Beechcraft E-18S 

N/A 

30.00 

10,100 

6,750 

3,350 

1,293 

2,057 

-- 

1,474 

Bushmaster 2000 

175,000 

47.00 

12,500 

6,800 

5,700 

1,740 

3,960 
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Manufacturers Quoted Information (Jan -1972) Page 2 of 2 


Aircraft 

Basic 
New Cost 

Projected 

Cost/Hr.** 

A/C 

Gross 

Take-off 

Weight 

Zero 

Fuel Wt. 
or Empty 
Weight 

Useful 

Load 

Fuel *** 
Weight 

Possible 
Equip. & 
Crew Wt. 

Gross Wt 

Service 

Ceiling 

Sea Level 
Max Rate 
Cl imb 
Ft/Min 

Cessna Skymaster 337 

47,500 

20.00 

4,500 

2,995 

1,505 

438 

1,067 



Cessna 401/402 

105,950 

30.88 

6,300 

3,970 

2,330 

660 

1,670 

26,180 

Gross Wt 
1,610 

Cessna Turbo Skymaster 

55,500 

23-. 31 

4,500 

2,815 

1 .685 

— 

-- 

30,000 

Gross Wt 
1,155 

DeHavilland Twin Otter 










DHC 6-300 

350,000 

— 

12,500 

7,127 

5,373 

2,100 

3,273 

10,500 

1,650 

Domier D0-28D 

— 

— 

8,050 

4,800 

3,250 

881 

2,369 

— 

— 

Piper Aztec PA-23 


— 

5,200 

3,335 

1,865 

520 

1,345 

— 


Piper Navajo PA-31 

106,800 

32.88 

6,500 

4,032 

2,418 

647 

1,771 

15,800 

Wt 5642 
1,800 

Ted Smith 601 

— 

— 

5,700 

3,725 

1,775 

612 

1,163 


03 

00 


* ERL Aircraft - Used 

** Fuel and oil, 1000 hours/year use 

**★ Fuel provides approximately 5 hours 
flight time at 120 mph 

NOTE: Information compiled by Test 

Operations Section Lockheed 
Electronics Co, 


39 


APPENDIX II 

This appendix shows a copy of the "SPECIAL 
AIRWORTHINESS CERTIFICATE" and a copy of FAA Form 337 
describing the modifications made to the aircraft requiring a 
"SPECIAL AIRWORTHINESS CERTIFICATE". 



UNITED STATES OK AMCHICA 

OEPARTME^NT of transportation - FEDERAL AVIATION ADMINISTRATION 

SPECIAL AIRWORTHINESS CERTIFICATE 

B 

CLASSI f iCA7 ION : R; vSTRICXia 

PURPOSE: AKIilAL SU^IVEY ‘ . 

6 i 

MANU- • 

NAME K*A* 

FACTUR‘R 

ADDRESS ff,A, ■ 

C 

aiGHT 

f.^9^ M.A. 

TO 

D 

N~ 

£UIL^R,’ 


_s_usjAi.No. B4.XL_' 

BEECH j 

MODEL 

E 

DATE Of- ISSUANCE 3X JAWUAR'f, 1972 1 

EXPiRr K.A, 

n.A* . ARC A PArV oF THis CtRTIflCATE | 

CKARISvS M. CARRISR 

DESIGNATION OR OKKICE NO. 

7--2-04 

Any altorM-x-r:, f r 7 .r<Mln( tii>n, or iniruia of «hi» rnnv t 

Imprijonnir n! n:-l cr-totlinK 3 w«rj. cr bt.lh. THIS Cr.RTIFJCAl 
CRAFT IN ACCORDANCE WITH APPUCAULf. FEDiCRAL i 

ifSmiilint-l* by • imo n<*l r»c*?irsl!n® il.OvO or 
re Mlf.TT BE DISPLAYKD IN THii AIH- 
WIATIOM l?FOUl.ATIONS. 


PAA KOnM ai3d>7 o<«9) •urcR^coEfr rAA ^ORkis laea-S: aioo>9: atiO'S SJSJS KEVBKSE SIDE 



This airworthiness certificata is issued under the authority of the Federal Aviation Act of 
195B and the Fcdsral Aviation Kcculalions (FAK). 

i 

8 

Tiiis airworthiness csrllDcate authorizes the manufacturer named on the reverse side to 
conduct pfoducti:7-ri P.ight testa, and only production <li[jht tests, of aircraft rc(cistercd in his 
name. No person may conduct production flight tests under this ccrlificote: (1) Carrying 
persons or proper;/ for compensation or hire; and/or (2) Carrying persons not essential to 
the purpose of the £;f,ht. 

C 

This airworthircfs certificate authorizes the flight spocifind on the reverse side for the pur- 
pose shown in Bio:!-; A. 

D 

This airworthinc‘5 csrlificalc certifies that, os of the dtitc of issuance, the aircraft to which 
issued has been ir.Tpccted and found to meet the roquirements of the applicable FAR. I'hc 
aircraft docs not meet the rcQuiremenls of the applicable comprehensive and detailed air- 
worthiness code 8? provided by Annex 8 to the Convention On Inlcrnationnl Civil Avia- 

1 

tion. No person rr.zy operate the aircraft doscribed on the rexerse side: (1) except in occord- 
onco with the applicable FAR and in accordance with contlitions and limitations which may 
be prescribed bv the Administrator as pari of this certificate; (2) over any foi -ign conr.try 
without Uic special permission of that country. 

' -f 

E. 

Unless sooner surrendered, suspended, or revoked, this airvvorthiness ’certificate is effective 
for the duration sr.d under the conditions prescribed in FAR Part 2L Section 21.161 or 
21.217. ■ ■ c; -. . . 
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r V " C 

1 * UePARTMENT OP TRANSPORTATION ' 

1 FCO£RM AVUTION AOMINISTRATtON 

'FerM AppnftwJ 

’Budget Bureau No. 04“R060.t 

MAJOR REPAIR AND ALTERATION 
1 (Airfram«, Powerplant Propeller, or Appliance) 

FOR FAA USE ONLY 

OFFICE IDENTIFICATION 


INSTRUCTIONS: Prim or all «ncriev Sec FAR 43.9, FAR 43 Appeodi* B, and AC 43.9-1 (or subsequent revision thereof) 
for instructions and disposition of this form. 


T. AIRCRAFT 



MAKE 

BEECHCRAPT 

MODEL 

E18S - 

SERIAL NO. 

NATIONAlfTY AND REGISTRATION MARK 

BA-11 

N36i6b 

NAA 4 E (As shown on rogisfroFioo oftificafo) 

ADDRESS (As shown on rwgisFrofron certificofej <*• : > <■ 

P.O. BOX 66 

HEATH PLYXHG SERVICE 

WA VELAHD, MISSISSIPPI 

3. FOR FAA USE ONLY j 


4. UNIT IDENTIFICATION 


i»t< n«i^;'2»tef7t!on i(!c-.t:fici herc.T cor-i cs w«J» n-a aiipuwif'ia 
»irv.*c.*JhinBS3 r€;uirerr.5nts and is ac.'rcveJ oft:y fot t.*i8 cbov-t 
(JescriteJ aii<‘artt, Jatjcct to coniormity *nsjcclion by a person 
authorized in fAR Part 43, Sectioi^43.7 (a). 

Data Stature of fAA insoector 


5. TYPE 



- 6. 1 

[ONFORMITY STATEMENT 

V. 

A. AGENCY'S NAME AND ADDRESS 

B. KIND OF AGENCY 

C CERTIFICATE NO. 

GUY PENILTON OWEN . 

tj'r'' BOX 78 . . 


U.S. CERTIFICATEO MECHANIC 

lA 1526500 ' 

n 

FOREIGN CERTINCATED MECHANIC 

J...,.KSON, MISSISSIPPI 

B1 

CERTIFICATED REPAIR STATION 

□ 

manufacturer 

* 


r I certify that the repair and/or alteration made to the unic(s) identified in item 4 above and desertb J on the reverse rr 
attachments heri^to have been made in accordance "with the requirements of Pact 43 of the U.S. Federal Aviation Regulations 
and that the_ iiiformaiton furnished herein is true and correct to the beat of my knowledge. 


SIGNATURE OF' AUTHORIZED INDIVIDUAL 


7. APPROVAl FOR REIURM TO SERVICE 


Pursuant to the authority given persons specified below, the unit identified in item 4 was inspected in the manner prescribed by 
the Administrator of the Federal Aviation Administration and is pT) APPROVED REJECTED 


P 

■I 


FAA HT. STANDAI»S 
JNSPCCTOR 


fAA DESttSNEE 


MANUFACTUSEfi 



INSPECTtOH AUTHORIZATION 


CAHAOIAN OEEARrMENT 
OF TRANSfORT INSPECTOR 
OF AIRCRAFT 



DATE OF APPROVAl OR 

CERTIFICATE OR 

JIEJECTION 

DESIGNATION NO, 

1-26-72 

1526500 

f AA Forni 337 | 7 - 6 Z) 



(« 320 ) 
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a 


NOTICE ^ 

Wetghf and hatance or operating t imitation changes shal! be entered in the appropriate aircraft record. 
An a/terofion musf be compofib/e with aft previous aiterations to assure continued conformity with the 
opph'coble airworthiness requirements. 


DESCRIPTION OF WORK ACCOMPLISHED (if more space is required, attach odc/itionat sheets. Identify with air- 
craft nationality and registration mork and date work completed.) 

This aircraft floor, floor structure . and belly skin altered as 
follows* *0n the right side one square cut out at station 

... -center 155* One square cut out at station center. 160, . . 

One 18" square cut out at station center 182. These cut outs 
are. centered in the bays between the outboard fuselage belly 
. . longeron and the center floor attach longeron. 

On the left side one 18" square cut out at station center 182. 
Original strength fo*r all cut outs in retained as follows. Each 
cut out is box reinforced from the bottom of the floor to the 
belly sZ-cin on all four sides using 1/8" x 1" 202UT3 5^1 angle, 
riveted to .050 202UT3 plates. This box structure is riveted 
to tbe out original stringers and belly skin and the cut outs 
in the original floor are attached to tbe top of the box 
structure by screws, seune as it attaches to the normal structure. 

The cut belly stringers ware reinforced on the right side by two 
1/8" X 1" 2024T3 angles riveted to the belly skin and is the 
side bottom structure of tbe two l4" cut outs on the right 
side. Tbeseanbles are from station 104 to l68. In addition to tb 
previously described box structure the two 18" cut out. belly 
skin was reinforced on tbe outside of tbe belly skin with 
.032 2024t 3 sheet metal using ariglnal rivet pattern from 
station 199.5 to I 68 on tbe left and 199*5 to station I 66 . 

The cut outs in tbe floor are closed by .080 2024T3 reinforced 
plates attached with machine screws and nut plates. All work 
accomplished in accordance with AC43*13”2 Fig* 3* 8 and 4.2. 
AC43.13~1 and Beech model IS service manual. The owner is 
furnished a copy of tbe drawings. ' 


□ ADDITIONAL SHEETS ARE AHACHED 


: tM7 or— It.^» 



APPENDIX III 


This appendix shows a copy of FAA Form 337 which 
describes the installation of equipment and listing of weights 
and moments of the aircraft. 



Reproduced from 
best available copy. 
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! i!i;.r)Ujti' 


■r-'fATIC'N 


) • Af.V!^:^AT'ON 

05 ' A‘ ‘viiarico 


/•o ; .*/ A /)/» r-i : r.'i 

/».v //<<’/ lj:uit:r-4 ,W». Q.i 


O Kf iCf; r*!> ’ i' i;- ICA7 i C;;'’ 


Set! F Ail 4.^.9, I'AR Appetuu'; r.nd AC (or su 


ic;r:u.t 


{•i/./.’it; (As s/tovrn on /■i*grjVu»ioo tCffjficcfe} 

li'jath Flying Service 


/Aor 

LL 



E.-I8 


NAYlONALllY AND 

LCGISTRATION ^^Akt; 


N Sf.loK 


ADDS 

';ESS (As j.hovsTi o 

n rogisfrafion corfiTicnfaJ 


(-H 

e 

O 

o 

X 66 


Wave laud 

, Mississippi 

LY I 


A. u::iT iDemncATiofi 


MOD 


(As c/tjicrt.'^oc/ in j?em I above) 


Af'Hi !AKC 



.. 

A. AGi:MCY'S MA Me AN D AObHifS-S _ _ 

X U.S. certificated MtC.HA!l!C 

Wo H. Colliver CEiJTtFic.'Jco /’.iCHArnc 

I-ocl'i- c-cl KlectrciuicK Company, Inc, cEFFiricAiED cfrAiK siamom 
H X 3 f • ■ . s i p p i i'e s t F a c t 1 i. i 3 ' m a : i u f a ci 1 ) r c r. 


CEiJTtFlCATCO /’.iCHArJiC 
CEFFirlCATED FXrAIK SlAtlOM 
MA.'JUFAClDRCr. 


c. ccrT!i;c;ATf no. 


2160sS.S2 


D. 1 Ci.i-.^y ...: riii! rt-p;<ir ;>fu!/or .I'tc; iji'ioii to rJu.* unit{f.) i.Scmifit;!' in i;*-r.» 4 ahuyi' rnd rfcMribird on t’u; ii-v.-.-sr n: 

■&vC.»\'Iiii \ of.t li' r.;r.;> Ii.nc lk cu m.-du: >n <11 1 uj I'l-.iiLt; ■kviiii tiji.- i mlj u 1 1 vmoi 1 1 1 mj I'.iii '*5 ut tO'j J filfiai Aviation I'li Ir-tioilS 

anij rb.it iht- information fiirni.sJieJ lieicin is true and corfict to the best of my hnowjL-dfjc. 

DATS Tliis ~377 siIpKrsGcTcs aii’cl voT 3 s 1 5 .iGrs'Ani:;i; or AUfHOSueo iNDiviOUAT 1 
3;i7 dated 8-24-72. X j .^J/J ^3 /CJf JJ , < 


nniiMW 


iinty r.ivtTi j>crs(.fjs specif.-d belos'’, the unit i'.lviuiff i in item 4 waj in.spected in the manner prcsall -d by 
i!k- ride; fl /v.i.umn Adnd nil. tear ion anti is □ .-\n*KOVi:D □Urjr.Cm> 


OTHER fSpoc.iV 


/.‘.AN’Jr'ACTUArR 


INSPECTION AUTHOR! AMION 


NArUKh Oi- AUlHO.dZED INDIVIDUAL 


ilON NO 
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r. V ( 


(Jiic! hv'jf.'jnce or oiy?ro!ii!^, Umifat'ion choncjcs shaU he enicrcd in ^^c* opnropriafe oircrafi record, 
jftcredon r-vj'.f- !>o comrioiil'iL- y/itli a!! praviou:- ohemHnns to assure continuoJ conformlly v/ifh the 




air 


in,": I ness rai u i re ; < i <• \ls. 


or \HYVi ACCOMI’LiSliLD (If friore space is reqa/rcc/, oftocfi oJe/if/ono/ shc^c-A':. 
Tf ncstiooaiiiy and rcgislfotion mark cmd date y/ork completed.} 


Idcrifify v/ifii o’r- 


Thc iviner nnd outer coverr. wore removed from ports Ko, 1, 2, 3, aud 4, 

Special mount iug plates were fabricated using materials selected in accordance 
with AC 43.13-1, Chapter 2, Section 3, Paragraph 63 and secured using f->:isting 
nuts plates around Llie edge of the ports with hardesare selected per AC43.13-1 
Chapter 5, Section 1, paragrapli 121. Corrosion protection in accordance with 
AC^k3.13-1, Chapter 6, Paragraph 14 la. Reference KASA drawing Ko . 3-141-30015, 
3-141“30015-lA, and 3-141-300. 

At Port #X, a sensor mount vans fabricated using 6061-T-6 and inert v;pldlng ]jj:ocess 
in accordance -with aero-space standards. This mount is attached to the riount 
described in Item 2 above using 4 each vibration isolators Lord P/h IffC-150. 

The sensor (reference Texas Instrument drawing no. }11 j 41~EG71) then attaches to 
this mount using 2 each AH bolts and self-locking nuts selected per AC43.13-1, 
Chapter 5, Section 1, Paragraph 120d, f, and 123. The longitudinal ceuter 
liuL axis of the sensor extends below the aircraft approximately 3''‘and has no 
noticeable effect on the performance of the aircraft. 

At Fort #3 and j?4, a dcift plate was fabricated (reference HASA, drawing 
Hu. 3--4 1- jj002 9~D 1 ) and secured to the mount plate dcsc^'il^eci in ftev!) 2 •n’King 4 cadi 
vide tync fastener's and coarplics with Ai.C43.T3-2. Chapter 1. P^r .igranc 7, A 
co.-.ra I'lOui^t was then attached to this plate (refe rt-ircc Lockheed drnv;ing no. 

'3-4 j-30'J.29-Dl vio\v Ih-L) using 4 each load vibration isolators Lord P/ii HTC-150. 

At Port vt 2, a sensor adapter plate v;as fabricated airJ a ttached to the mount plate 
de.;-.. • ‘lu'd in Item #2 using 4 e^ich vibration isolators Lord P/H HTC-1.50 and the 
sensor Lxetccli R-20 attached to this plate using hard\:are seltocted per AC43,13-1, 
Chapter 5, Section 1, Paragrapli 120d, f, and 123. 

Aoj;5-al survo-y electronic equipevant was mounted in existing equipiiicnt raclcs 
(reference 337 dated January 26, 1972) using hairdware selected in accordance u-ith 
AC 43.1 3-1, Cliaptcr 1, Section 1, rarngrapli 121, 123, 124. See Item 10 for ’’ist. 

2CVLC pcv... or to supply r-erlal survey equipment x-;as taken from the down stream, side 
of 2 r e 1 a. v a n ;1 t w o 80 amp c i r c li i t b r e a k ti r s> i :i s { a 1 1 ed on 33? d.al od ..lann.-iry 26^ 19^2- 
( R e f e r e ac e H-A :.hA d r a wing no. 3-41-30030.) 

All circuit bre;Jiers and s wit dies w-ere selected per AC 43.13-1, Chapter 11, Secti*;| 

2. C.ahling selected per AC 43.13-1, Chapter 11, Section 3. Connectors selected 
•A'”- 4 3.13-1, Chapter 11, Section 5. Cable installation compiles with 
Ac :3-)3-], • ‘.rpter 11, Section 7. Thirty- four foot v antenr.a installation 
ccr-plico \:ifh AC 43.13-2, Chapter 3. 


[xj ADD!i!CNM SMtLlS /Ml'. ATTA.CiCO 
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HLmLt 

'}ht os>'.l hc^lcciCQ or opcr< j /jinifa^fori c^Kiftr/ys $hcf// be cn’oror/ b? oppro;jria/C‘ ofrcrof/ rocofJ. 

be cowipcMi'e wfJb a/f previous o/fcftv'ions /o assure i.onfinuoc/ coiiformify vrif/i f/io 
'icobb? i'iiiness re^'UiVcfnanb,. 


'iCI'if' !!!••{ OF V.'JRK /.v(Q-'-\Pll5!ltO f/f more spcice is roquireci, (.’fPccfT oc'J/iiorjai sbeefr. iJanPify v/ifh 
c:fF nori\<.(o/i'»*/ c'ricf rt>gi5,‘rc!iiun mcr'c a.'nJ dale work corriple'od.) 

. At Port #3 and iV4, oprir.a] p,lass windov;s infUalLod flush vlLli tliG lower 
skin using ’luaterinls selected in accord iince with AC 43,13'-l5 C.h.ipter 2, 
Section 3, Paragraph o3 and secured using existing rivnuty on the lovjcr 
skin around the edge of the port. Additional rivnuts were installed along 
the inside of the port to give additiona], support. 

hardware v;as selected per AC 43.13-1, Chapter 5, Section 1, Paragrapli 121. 


i. .. 


Iki ADDinOXAL 5i!t;KIS AUACHCD 


> 


U 5 CO*tvh«fht 


t-r p - f 


i. 



V Viw'if one! bofonre or opori;. j iUuUoiion c/ian^*os sbo// bo enfered fnV u/.>propn’afo oo'crafl record. 
Ari t?!f''ro‘ion rnoj? bo compc;!/ b/o v-'u'b olf prcv/oi'.i of A'roffotis fo assure cotiiKiuetf coofor/nif/ v.'ii'i ffio 
< j ;.f;cubfo a’rv/onfjinojs f crjuiromcjof^. 


\ ■;_ ■■[ 

irTiGii Or ''i rMCOblUSlitO (ff aioro space ts rcq;.'/rcr4 rrfi'ac/> 

adJ/ffenoj 

j'ltads. fdeah 

!)■' aiV- 

cro'i 

c.-ats roykirolfoa Cifid c/a?e v/orf: co/nplitoo*.) 




\k-. i A • 1 Slid Ra 1 anc e 







V3cigiit 

il !iu' .nt 

1. 

A/ 3 e ply wolgliL per log eiiLry l*-26-22 


6730.0 

726918.0 

2 

liOKiOv.- i-Cvcr.s Port No. 1 


. - 3.0 

360. (■ 

3. 

ReciOvc covers Port No, 2 


- 3.0 

480.0 

^■| . 

R evil 0 VO covers Port Ko. 3 


- 3,5 

630.0 

5 . 

RciViOve covers Port No, 4 


- 3.5 

630.0 

G. 

Install A/C, sensor In tc?.* face plate. Port: No, 

1 

1075 

1260.0 

7. 

3tl 5; tall sensor (RS-18) Port No. 1 


13.5 

-1620,0 

S. 

Install A/C, sensor Interface plate. Port Ko, 

2 

7.5 

900.0 

9. 

Install sensor adapter plate (E-20) 


3,0 

480.0 

3,0. 

Insi.alJ. .sensor (TC‘*20) Port No. 2 


52.0 

6760.0 

11. 

Install A/C, sensor interface plate. Port No. 

3 

3.0 

540.0 

12. 

Tnstal.l optical glass assembly. Port No, 3 


8.0 

1440.0 

13. 

Install acroflex p amor a mount S/N 


21.0 

3780,0 

14. 

Install camera. (l"^S) with full film 


55,0 

9900.0 

13. 

Install A/C, sensor interface plate Port No. 

4 

3.0 

540.0 

16. 

Install aer of lex camera moimt. Port No, 4 


21.0 

9900.0 

17. 

Install adapter mount \jith Vr 


7.0 

1260.0 

IR. 

Install opticnij. glas.s assembly Port Ko, 4 


8.0 

1440.0 

19. 

Install Pi 15 c m c r <i s (2 c a , ) w i. t h f i. Im 


18.0 

6240.0 


Kquil'cnenl; Rack No. 1. 


20. 

Ins tall 

blowers, power strip, rear and side cover 

17.0 

2720.0 

21. 

Install 

prcci.sion radiO;.:eter tbermoir.cter S/N 

9.0 

1440.0 

2 2 . 

Irs ta 1.1 

DVM panoi‘1 containing fluke. 8100A 

20.5 

■ 3280.0 


S/?: 30386 and Data Natrio.s TCC S/N 07841. 



23, 

Ins tali 

15xotec.h spactroradi onicte]: control panel S/K 001 

20.0 

3200.0 

24 . 

Install 

power control panel Lockheed S/N 001 

18.0 

2880.0 

23. 

Ins t a 1 1 

Ov.iiaii' A3S60 SSI’ HP power aiiip S/K 7651 

9.5 

1520.-0 

23, 

't n s ta 1 1 

blat'k painels 

2.0 

320.0 

27. 

T n s t a 1 1 

sid --. cover 

4 

640.0 

2o. 

Install 

N12i: 13-20 power cable 

,5 

80.0 

29. 

Iinn.all 

WL.L3 power pan to power strip 

2.0 

320,0 

30 . 

I ns t 1 1 

I'127 PRT“3 povi'cr cable 

,5 

80.0 

31 . 

lv;stall 

1;124 TCG power cable 

.5 

80.0 

3 2 . 

Install 1 

W IIL DVM power cable 

.5 

80.0 


f\l AD0n!O^'AL AP.r AUACMttJ 


V % I 


• M<V<v»ricf 116 ) - r T|.r;f r, 


i 
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onJ fiolofHC or oper ’’ny firntfaffon ciiany^fs s!>c»lf bo enforce/ in f,f- 
/■•i n//orrj!ion nn.'.' bo coin^ /lo v.-tfh o/i provjouj offera/ioi)i fo ojjurc-'. 
•'pp [ ic ob f => Cf <! 'V or i; » f n OSS r oq w J.'o t n o d / .? , 


ippropf info oiVcroff rcconb 
fitu/oi:/ conformify fbo 


n ;• :f f* r*' 

Jib ; WCOMrllji’ni) (}f r.’ors jpcjiro f; rofiuiroc/, aficrc /7 odJiifontil 


fc/ai>b‘»y vAf': tu>* 

e.-Tir; 

nariC‘,fe<-’>i/ uod reoisira-jon rn«!.-; cvk/ svor/t completed.) 



Equliwenl. Fade lA ;• t O' • ■ 




(Center Console) 

He Igh t 

Home- at 

33'. 

tils Vn 11 top cover ' . ■ 

5.0 

700.0 

3'^f. 

Install Fixed Data Insertci* Lockheed S/H 001 ’ . 

• 11.5 

1610.0 

35. 

Install scope paviel containing HP 170LA, S/N 321, 
Ainpex T/i; renote control S/K 123 and Digital Covinter 


. •. 


S/N 88531 

35.5 

A970 

35. 

Install lover fonner ■ k 

. • ' ' • »i i • 

l-D 

140 


EqulpiTient Rack No, 2 

1 


37- 

Install radio control panel containing ASliGO 
ReC“Exciter S/N 2297 and Johnson CB S/H 897 lA 

11.0 

■ 1320 

38. 

Ins {.all Movers, power strip, T/ll £;lidcs, toward and 
rear side panel, and laoonting hardware 

23.5 

, 2320' 

i 

39. 

Install T/R calibration panel S/N 001 • 

9.0 

1030 

AO. 

Install trorr.pter patch panel with patches 

8.0 

960 

Al. 

Io=-tall inter coQi panel Lockheed S/K COl 

13.0 

1560 

A3. 

Install Arnpex AK-700 T/R F/M 1801999-01 

71.5 

’ 8580 

A3. 

Install Aiiqjcx AR-700 T/R monitor panel 

22.0 

2640 

A4. 

Install blaiik panels 

l.O 

: 120' 

A 5.. 

Install side covers 


480 


Inr-tall A/C radio interface attenuator panel 

2.0 

j 240 

^7, 

Ii^r. tall V? CD pov?er ciiblc 

.5 

! -60 

/ o 

1 ' 

li...’ »v cu Li.L/ia ulou powei. caOjLt;- 

• 1 5 

, bO 

1 / *•» 

Ins tall tv 6 Starion No, 1 lutercoin cable 

-5 

■ . i • 60 . 

50. 

Install 17 119 intercom power cable 

.5 

60 

51. 

Install V< 109 T/R power cable 

.5 

60 

53. 

Install. W 110 T/i’ monitor pov7or cable 

,5 

60 

5 

Install V/ 5 CP control 

-5 

60 

r f 

,» -T ♦ 

Install W 21 T/R. record input cable 

1.5 

180 


Install V7 38 T/R playback cable 

1.5 

180 

->G . 

Install W 59 ”A” Channel playback monitor ' 

.5 

60 

57. ■ 

Install V7 50 "3” Cliannel playback moititor, 

.5 

• 60 

58. 

Install U 41 T/R input to cal panel 

2.8 

336 

59. 

Install 1/ 68 audio intei'com to pate’n panel . . ’ ' 

" i2 

■ ■ • 24 


Equipment Rack No, 3 . 


• ■ ;• • 

60. 

Instn]] blowers, power strip, drier, aacl outboard 




side panel 

, 18-.0 

3600 

61. 

Install atriiospher j c panel Lockheed S/H 001 

8.0 

1600 

6Z. 

Ir!s!:all IR Scanner control, Texas Instruments 
S/Ji 001 and IIP 1701A S/N A 13 

i 

28.5 

‘ 5700 

1 

. R ADPIV5CRJAI SMeCTS A?.f AlUO-kD 

• 



Hi 

««* 1 t 'j? 1 »itii > 1. s <irV, ■ ^ ”7v« 'l3r*. - » ‘ 1 ■ ? Ti ^ 


. • 1. -. i;l' • • K 

* 1 ; • • 



V . 

. • j . 'id ^ 

1 

t * 


W fiuj fjci/ooco or opctrc 
Ao o/fci Li.^r'vn mys? fjc cornpofi ... 

MVC'i ; ro-'.^uiVcfnfrr)f 5 
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tlmlfclion changes shall be entered in{ 


appropriate a»rcrofr record. 



:t.ob! 

r * t / 

%/ • ; t 

erv 

•Rpii: 
ft (lO 

63. 

In 

64. 

In 

65. 

In 

6b. 

In; 

67. 

In: 

68. 

In; 

69. 

In; 

70. 

In; 

71. 

In: 

72. 

Ini 

73. 

lit: 

7G 

Iiu 

75. 

In< 

76, 

Im 

77. 

Ini 

78. 

Ins 

79. 

Inf 

80; 

In.f 


tdentif/ y/!Hi air- 


v>.? 


^ > -) 
G6 . 
07, 
00, 
S9 . 
00. 
y '■ , 
y y. . 
03. 


V.nll 


ill 


las (:al I 
Ins ta 1 1 


Ins tal 1 
Ins t:a 1 1 

111 5 b all 
In.s l:a 11 
InsraU 
Ins t all 
Xus I a 11 
Install 
Ins tall 
Ins tall 


cr.siera pane;! Lockhacd S/N 001 
DVil pond 8100A with rcinotoi Uiiae 
vacuum pump 

IK scann-er (RS-18) electronics 
blank panels 
rtiar cover 
side cover 

V/ 125 camera panel pov/er 
Vv 126 DVn power cable 
W128 *'0" scope power 
V/ 124 K 0 - 1 8 p o \v e r c a b 1 e 

V 65 DVH input 

Tv 66 Pj B - 1 3 non i L o r 
W 67 BH-2 monitor 
H 62 R8--18 sync monitor 
\} 63 RS-18 video 

VI 32 ]IS-1S control 
sensor PRT-.5 head S/N 
caiipe t 

Smriji: ant coupler 
Inter Rack Cables 


3 l’RT~5 control cable 
14 


rRT-5 output to patch panel 
V* 57 bV;l input to patch [>anel 
W 13 TCG to RDI BCD Time 
1/ 69 TCG TRIG out to patch panel. 

Tv 36 Exotcch conl:rol 

37 KxoLech output to patch panel 
15 Exotcch pliase to patch panel 
108 DC povrer to Rack 2 
123 DC power to Rac.lv 'i 
100 A/C power to pov/er panel 


‘'4 

Install 

\1 

114 

Main power relay control 

95 . 

Ins tall 

W 

117 

FDI power cable 

GG. 

Install 

Tv^ 

118 

"0” scop^e and counter pov/cr 

97. 

Install 

T\f 

2 T/ II r c ;mo t e con t r o 1 

^ * /% 

Ins tall 

W 

55 

"0" scope to patcli panel 

99. 

Ins tall 

y 

56 

"0" scope to patch panel 


Inn ta 1 1 

y 

61 

EDI ROL to P/P 

ioi. 

Ins tal 1 

y 

58 

counter • input to P/P 

L 

— ^ - , 



B ADCHnON.AL SlflfiTS AKF 


Weight 

Moment 

10.5 

2100 

13.0 

2600 

7.0 

1400 

16.3 

3260.0 

3.0 

600.0 

4 . 

800.0 

4 

800.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

.5 

100.0 

1.5 

300.0 

3.5 

420.0 

51.5 

92/0.0 


^U99.0 

2.5 

300 . 0 

.5 

70.0 

.5 

70.0 

1.5 

225.0 

.5 

70.0 

9.5 

1140 

2.5 

330 

.5 

70 

3.0 

.420 

5.5 

660 

6.0 

720 

.5 

70 

.5 

70 

.5 

70 

3.0 

390 

..5 

65 

.5 

65 

.5 

63 

.5 

65 


1.1, ..r 


i 
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iNi V,^ } I V j 

, ' •’(Cfi? / "/unro or opo<<f f/mifo/coi) c/io/iyes sho// he enfered in\ uppropr/ofe oircroft rocoref. 

‘ ui'erc'; .-pj -t' Op cofjip::Ji i^ii? of/ previous of/ortjffons fo assure tof)fiuuecf confonm*// wif/i /fie 


i 

. , ’w w 

.ii» v-oi ilifness reriuuenienfs. 







o ; : , r f 

■' i.-r WOII' .'.ICO: suit} {/r ujore spoco is required, odach ctef'/ifionai 

saoefs. Ido 

ah’fy v/itb otV- 

t-'c*/; 

IvjI I f/ nr.d re'j;:lfa!ion mark and dafe work cor;j;jfc/ad. j 





Vie j.ght 

Houient 


1 r j ; ; t a 1 1 'U' 2 0 c amc r n ji u I s c F D T 

2.0 

240 

1 0 • . 

li;'it:al J V.' 7 int:cr.:cura cab la piloL 

.5 

50 

JO': . 

Iniit.al .1 \1 ^3 iiiLcrcoin c:iblc copilot 

1.0 

100 

1 0 j , 

;rn‘;tall V.' 9 iuli‘Ucoi:i cable cancer a 

1.5 

230 


] a a t a 13, O' 1 8 T It < a i mo v a c v lU r o 1 

1.0 

190 

J ■ , 

j.ijstall V/ KS"].S ?jyro pevjer 

1.0 

160 

Ji:... 

Ins la 11 3J 33 R8-18 to head 

3. .5 

560 

J OO .. 

Install V.‘ 113 ext to I’/A 

.5 

60 

!. ■ 0 . 

I:;:LalJ. \‘i 3,10 Sniiai): (,;xt to P/A 

.5 

70 

UJ . 

l.-jtall 1? 3 R3-18 video, sync, bK-1 and 815-2 to 




piitch ipanal 

2.5 

300 

1 1 2 . 

] ns tall \'l lb I (as sell) lad camera c.ont.i'ol 

1.0 

140 

J 10. 

Inst.aJl 1? 17 Ilasselblad camera f2 control 

1.0 

140 

1 1 0 . 

Install VJ 101 vSmiajr ASB 60 control 

5.0 

800 

< i ' j , 

Install 34' v antenna 

1.5 

300.0 

] ' 0 . 

I':Stall Station No. 1 head set, loot sw 

2.0 

280.0 

J i/. 

Install pilot hoadrn'.t 

2.0 

180.0 

J ! 0 , 

Install copilot headsnt, foot sw 

2.0 

180.0 

3 1 0 . 

Instr'j].] iX'.ar opearalior headset, foot sw 

2.0 



KMPTY V.iaClIT total 

7543.3 

861372.0 


n Al>r/:T!OiN'.M. 5Hi:tT? AF.e AlTACHIiD 

r,r,vr ■•••itNl »#n vfv, ( i of ' J f : • « 


i. 



APPENDIX IV 


This appendix shows a typical Aircraft Preflight 
Inspection Checklist and a Normal Cockpit Checklist of 
C-45/E-19 Beechcraft. 



AIRCRAFT PREFLIGHT INSPECTION (C-45) 


To be accomplished prior to each flight except: (1) Daily/postfli ght is accomplished 

immediately prior to flight; (2) Crew remains with aircraft during intermediate stops. 


STATION 


PREPARATORY ACTION (check aircraft log for maintenance and flight record. Insure all 

cockpit switches are off or in position as required for inspection.) 

i. Fuel Added |2. Oil Added (Quarts) | 3. Anti-ice Fluid Added 

a. L/r ~ lb. R/F - a. Le^t [b. Right 

c. L/R - d. R/R - 


. Total 5. Total 6. Total Oil 7. Total 


EXTERIOR INSPECTION (For condition and securit 


MECH. INITIALS 





1. S 


2. Access covers secur 


3. Flaps 



8. Landing Light 


ENGINES 

LANDING 

GEAR 

WHEEL 

WELL 


INBOARD 
WINGS 
UNDERSIDE 
OF A/C 128 
NOSE 

SECTION 130. 

Hr 


External Power Receptable 


Cowl Flaps & Fasteners 


Visual Check Through Cowl FI 


ccessorv Section 


arburetor Elbow Intake Pi 


eel Brake Components. Tire Pres 


andinq Gear Shock Strut 


Area 


eicer Distributor Valve & Filter 


OSes 


Drain Off 


ass Valve & Control Cab 


Landing Gear Cham 


ow L/G Cham 


.andmq Gear Up & Down Lock $w 


Prop Feathering Pu 


Wheel Doors 


Gear Strut Weld Joints 


Prop Condition 


Prop Anti-Icer Line 


Engine Nose Section 


nition Harness 


Oil Caps Secured 


Engine Oil Shutter Flapper 


ation Air Intake 


Battery Vents 


ntenna 


Anti -Colli si 


ItlMJ 

m 

lO 

[tfiuicEicr 



g 

mmmn 




Nose Fuel Tank Fille 


Engine Fire Extinguisher Blow-Out Dis 
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32. Hydraulic Fluid 


133. Skin & Wi.ndowSj. 


indi tion 




35. Tail Wheel Assembly 
1) Shock Strut Extension (3 to 6 inches 


Shock Strut Weld Joints 


Lock & Pm 


Tire & Pressure 45 PSI 


Tail Ground Wire 


36. Empennage 

1 ) Rudders 


Deicer Boots 


Elevator & Rudder & Tabs (Skin Condi 


Surface Travel Unobstructed 


Tail Position Lights 








Maintenance Release (Signature & Title) 

Date 

Inspector (Signature) 

Date 

Pilots Acceptance (Signature) 



Date 
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C-49H BE E CHCRAFT« NORyAL COCKPIT CHECKLIST * MARCH 12 » 197Q 
START CHECK LIST 


PRE-STARTINGr 3TARTIRG ENGINES 


PRE-PLT. INSP CRT 

CHOCKS -OUT 

BRAKES SET 

ANTI-ICING FLUID QTY CKD 

CIRCUIT BREAKERS CKD 

HEATERS OFF 

TRANSPONDER - - . -OFF 

FIRE EXT OFF & SAFETIED 

OIL SHUT-OFF 2 OPEN 

OIL BY-PASS '..*2 AS Rqp 

FUEL...4 MAIN 

LANDING GEAR DOWN 

COWL FLAPS OPEN 

WING FLAPS UP 

OIL SHUTTERS AS RQD 

MANIFOLD HEAT COID 

PROFSfLISRS FULL INCREASE RPM 

MASTER RADIO/teLEC. OFF 

IGNITION OFF 

ATTITUDE INDICATOR CAGED 

BATTERIES (ONE AT A TIME) ON 

GENERATORS ON 

FUEL QJAI^TITY CKD 

PROP ANTi-iClNG CKD & OFF 

SEAT BELT SIGN AS RQD 

WARNING LIGHTS CKD 

position/cockpit lights AS RQP 

door SECURED 


ABBREVIATED PRE-STARTING 


BRAKES 

CHOCKS 

LANDING GEAR, 

FUEL 

COWL FLAPS... 
MAHTFOID HEAT 
PROPELLERS... 


SET 

OUT 

DOWN 

MAIN 

OPEN 

COLD 

FULL INCREASE RPl^ 


MASTER RADIO/ELECT. SX*rs OFF 


IGNITION OFF 

ATTITUDE INDICATOR CAGED 

BATTERIES ON 

GENERATORS ON 

FUEL QJJANTm CKD 

SEAT BELT SIGN AS RQP 

DOOR. .SECURED 


MANIFOID PRESSURE NOTE 

THROTTIES SET 

SET 

CIEAR 

ENGUffi SELECTOR AS RQp 

ENGINE START 

OIL/FUEL/VACUUM/VOLTS -CKD 

RADIOS/TRANSPONDER ON/CKD 

INVERTERS - CKD 

ALTIMETERS SET 


TAXI 


BRAKES CKD 

flight HiSTRUMEHTS CKD 

ENGINE CHECK 

BRAKES SET 

ENGINE USTHUMENTS CKD 

RPM 1700 

PROPELLERS - EXERCISED 

FEATHERING - CKD 

MANIFOIiD U2AT..... CKD & COLD 

PCWEH CHECK. ......... .FIELD DAAui*ic«i-Rxvr 

IGNITION CKD 

GENERATORS CKD 

PITOT HEAT CKD 

BEFORE TAKE-OFF . 

CQNTROIE... FREE ii CKD 

TRIM CKD & SET 

WING FLAPS -AS RQP 

FUEL - - MAIN 

OIL BYPASS DOWN 2 SET 

OIL SHUTTERS 2 SET 

MANIFOLD HEAT AS RQP 

HIDCTURES .HICK 

PROPELLERS. FULL INCREASE RPM 

INSTRUMENTS/RADIOS/D.G CKD & SET 

BOOST PUMPS car & ckd 

CREW BRIEFING CPT. 

COWL FLAPS TRAIL 

TRANSPONDER ON & SET 

ROTATING BEACON ON 

ANTI-ICING AS RQD 


C-USH BEECHCRAFT, NORMAL COCKPIT CHECKLIST - MRCH 12, 1970 


AFrER TAKE-OFF AND CLIMB 


LANDING GEAR ’UP & CKD 

Pa^R SET 

AUTO-PILOT MASTER..., AS RQD ' 


AFTER LANDING 


WING FUPS ’UP 

PITOT HEAT OFF 

COWL FLAPS OPEN 


SEAT BELT SIGN AS RQP 

BOOST PUMPS OFF 

CRUISE 

COWL FLAPS ....SET 

POWER SET 

MIXTURES AS RQD 

SEAT BELT SIGN AS RQP 

INRANGE DESCENT 

ALTIMETERS /D.G SET 

MIXTURES RICH 

FUEL QUANTITY CKD 

fuel main 

GENERATORS CKD 

CIRCUIT BREAKERS ...CKD 

BEFORE LANDING 

BOOST ON 

PROPELLERS SET 

AUTO -PILOT AS RQD 

landing GEAR DCWN & CKD 

SEAT BELT SIGN AS RQP 

WING FLAPS AS RQP 

MANIFOLD HEAT ..COLD 

HEATERS OFF 

PROPELLERS (ON FINAL) FULL 


INCREASE RPM 


BOOST OFF 

TRANSPONDER OFF 

ROTATING BEACON OFF 

SECURE 

BPAYE .SET 

NAVIGATION RADIOS OFF 

♦IGNITION SAFETY CHECK CPT* 

♦IDLE MIXTURE CHECK CPT* 

mixtures OFF 

IGNITION OFF 

ELEC, & RADIO SWs OFF 

BATTERIES /GENERATORS OFF 

CONTROL LOCKS AS RQP 

CHOCKS SET 

brakes RELEASED 


♦IAST flight OF THE DAY 
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APPENDIX V 

This appendix shows the Minimum Equipment List of 
a typical twin engine Beechcraft, It shows the standard equip- 
ment, and minimum operating equipment required prior to a 
flight. 



TWIN BEECHCHAPT MHOTUM EQUIPMBJfP LIST 


Page 

1. ELECTRICAL SYSTEM 1 

2, - EfiGINE I?H3THU!^EKTS AUD 1 

3* . FIRE PROTECTION SYSTEM 2 

4. FLIGHT CONTROL SYSTEM.. 2 

% FUEL SYSTEM Z 

•6. HEATERS, CABIN J 

7. FLAP SYSTEM.... ^ 

a. LANDING GEAR SYSTEM 3 

9. LIGJfTING.. 3 

10. PROPELLER SYSTEM ^4' 

11. RADIOS AHD FLIGHT INSTRUMEJITS 

a. Coscminlcations .... 

b. Navigation. ....... 

c. Flight Instruments 

12. MISCELLANEOUS EQUIPMENT C' 


2/1/63 


Vfl 


• » 



SYSTEM AND COMPONENTS 


• EI^CrHICAL SYSTCM 

Generators - DC 
lioednie^ers - DC 
Voltmeters - DC 
Batteries 


Inverter - AC 


. TWIN 'bEECHCRAFT 

MINIMUM EQUIPMENT LIST 


St^dard equipment | Minimum equipment 


supplemeotal procedures 



Restricted to day VFH flight 
with one inoperative gen- 
erator . Related loadmeter 
and voltmeter must be func- 
tional. AC electrical system 
must be operating nonnally. 
Reatricted to VFH fli£^t with 
cme inoperative inverter. DC 
.electrical system most be 
operating normally. 


ENGINE INSTRUMENTS & CPyTHOIS 

Carburetor Air Temp. Indicator 

Cyl inder Head Temp.. Indicat or 
Manifold Pressure Indicator 
Oil Pressure Indicator 
Oil Tempera t\u*e Indicator 
Tachometer 

Fuel Pressure Indicator 
Fuel Pressure Warning Light 
Cowl Flaps 

• • 

Manifold Heat 

Oil Shutters ^ • 

Oil Dilution 

Oil Zuergency Shut-off 

Oil Cooler By-pass Valve 




Both manifold heat controls 
must be operative. 

Not more than one of the 12 
instruments marked ”B*' may be 
Inoperative at any one time. 


If fuel pressure gage inoper- 
ative related fuel pressure- 
warning light must be func- 
tional. 

CAT must be operative and 
carburetor icing conditions 
avoided. 

One or both cay be inoperative 
provided proper oil flow is 
maintained through the oil 
cooler and oil teaperat\ire can 
be controlled by use of manual 
oil shutters. Related oil 
pressure and temperature indi- 
cators must be functional. 


Z/l/68 
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Twm BEECHCRAFT 

MINU4UM EQUIPMENT LIST 


Standard equipment 


SYSTEM AND COMPONENTS 


Minimum equipment 


SUPPLEMENTAL PHOCEDUPES 


3. FIHZ PROTECTION SYSTExM 


Fire Agent Bottle 
Control Switches 
Portable Extinguisher 



FLIGHT CONTROL SYSTST^ 

Aileron Trim 

Aileron Trln Indicator 

Elevator Tria 

Elevator Trim Indicator 

Rudder Trim 

Rudder Trim Indicator 



5. FUEL SYSTEM 
Boost Pumps 

Fuel Suction Cross -Feed 
Quantity Indicator 


Tank Selector Valves 
Tanks - J-Iain 
Tanks - Rear 



1 A 


1 0 B 

4 0 C 


2 

2 

2 


2 

0 D 


A. Fuel suction cross-feed system, 
must be operative. 

B. 'fast be operative 1 £ oue boost 
pump is inoperative. 

C. Fuel quantity must be visually 
verified prior to each flight. 
Both boost pumps, fuel pressure 
indicators and fuel pressure 
warning lights must be operating 
normally. 


D. Fuel quantity indicators (main) 
must be operating normally. 











standard equipment Minimum e quipment 
SYSTSM AM3 qOMFO^SlfTS PROCBPilESg 


KSATSrJS. CABIN 3 9 


7f gtAP gySTOM 

i;n^erg8Acy 9r«j33t Sys'feep^ . r ?■ 

Flap Itotisr i 0 

Position indipaltpr ^ 9 

Selector Switch 1 Q 


8. lAimim GSAR 3Y3^ 

Emergency J&noal Cranh Sy^tep 
Motor 

EoJiltion_In.d i Cftqr e 
Unsafe Warning tight 
Unsafe Warning Horn 
Selector Svitch 


9. IiIGHTIHG . 

. Cabin Lights 


Cockpit and Inatmaent 'Li^ta 


Fla shlighta 
Landing Lights 
Rotating Be&cpn 


position Ligh 


Taxi Light 


A A,< Sufficient iiluminatipn shall 
. • he avail&hle to provide for the 

safety and ocrafprt of the 
paseenger^i end crew, 

% illumination shall 

he available to pah® all cpn*^ 

; . trols, and instrisa&nts easily 
readable for safety of fli^t 


0 0 Q(5 One renuirsd for nl^t oper^ 

q atione , 

Q ^ P, All required for night and 

i^sti'ument operations. 


2/1/68 
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I 

f 


’TWIN BfiECHCRAFJ. 


MINIMUM SQUiPMEOTi LIST 


* 

$^dard equipment 

Minimum eqaipmedt 

• 

' SYSTEM AND COMPONENTS 

■ 

■ 

SUPPLEl^NTAL PROCEDUl^ES 

10, PROPSLLSH SYSTEM 

•.S”* • 




• ^ * 

Anti-Icing 



0 A’ 

A, 

Restricted to non-icing 



. - 



operation conditions. 

Feather System . . 

.2 

2 




11. RADIOS ASD FUGHT IRSrstDEIITS . 


- • 




a. COMMtJRICATIOSS 

- 


-■ 



im 


i 


A. 

Cranaoeivera 

9 

VHP 


, ' _ ■ 



- |FR: ^ x%qufU*ed 

VFEt Ctoe inquired 

Audio Panel 

1 . 

1 ^ 




' Headsets 


3 

2 




Speakers 


2 

0 

• 



b. NAVIGATION 




^ * 

. •* . J • . 

VOR Receivers and Indi- ' 






cators 


2 

A 

A. 

Sufficient navigation equip- 

ABF Receiver and Indicator 

1 

A. 


ment must be ppentdng to 

Marker Beacon 

1 

A 


conduct required navigation. 

Receiver (GUdeslope) 

1 

A 



■ 

IL5 iQdlcator (GUdeslope) 

2 

A 

‘ 



Transpozuler 

1 

AE 

B. 

Required for operation: in 


“# ’ * r 




positive control area and if 






aircraft is to be flown in/ 






forecast thund^storm^ hail 






or tornado conditions. 

Auto Pilot 

1 

0 A 

A. 

Must be operative for caie pilot 


' 




limited IFR operation. 

Pitch Control 

1 

A 




Roll Control 

1 

A 


- 


Yav Control 

1. 

A 



. 

Approach Coupler " 

1 

0 




Altitude 

Control 

1 , 

0 




Emergency Release 

1 • 

A£ 

B. 

Must be operative if auto<- 


• 

■ 


• 

pilot is engaged. 






I. 


62 


TWIN B^CHCHAFT 

MINIMUM EQUIPMENT LIST 


Standard equipment 


SYSTEM AND COMPONENTS 


Minimum equipment 


SUPPLEMENTAL PROCEDUHES 


11. ( CQNTirrJED ) 

c. FLIGHT ItlSTRUi>iS?rrS 

Attitude 
Airspeed . 
Altimeter 
Vertical Speed 
Turn and Back 


Compass Magnetic (Standby) 


Costas s (Gyrosyn) 


Birectional Gyro 


Clock 


Pitot Tubes 
Pitot Heaters 
Static System 
Outside Air Temperature 


Vacuxjm Pxicps 

Vacuum Pressure Indicator 
Vacuum Pump Warning Light 


1 A 
B 
B 
'B 
B 


0 C 


0 D 


0 E 


O.F 


1 G 
1 G 
1 

0 H 


1 J 
1 J 
0 K 


A. Two required for IPR fll^t, 

B. Unrestricted flight auth- 
orized provided that: 

(1) Not more than, one instru- 
ment is inoperative at one 
time. 

(2) All cos^onenta of aircraft 
AC-DC electrical and vacuum 
•system operating normally. 

C. Flight restricted to VFR. 
Gyrosyn coo^ass and direc- 
tional gyro required. Elect. 
AC-DC and vacuum ays., oper- 
ating nomlly. 

D. Fll^t restricted to VFR. 

. Canvass laagaatie and dlree- * 
tional gyro required. Elect. 
AC-DC and vacuum ays., oper- 
atii^ nozmally. 

E. Fl'i^t restricted to VFR. 

. CoB^ss magnetic and Gyrosyn 
conpasa required. Elect. 

AC-DC and vacuum sya. oper- 
ating normally. 

One clock/watch of equivalent, 
accuracy with sweep second 
■ ■ , hand and carried by pilot 

required. 

G. Must be paired with complete 
set of instruments. 

H. Both CAT and Manifold heat 
most be operating normally 

■if Icing anticipated. 

J, Refer to supplemental pro- 
cedures B,CyD,E above. 

K. Vacuum pressure indicator 
E^t be operative. 


2/1/68 
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BEECUCRArr 

BOHZSnm EQUIPMENT i,mu 


fitand^d .eqaipment'^ 


SWTEJkT AND COMPONENTS ; 


Miiiiinum* eqaipimgflM 


SUPP3L£M£^AL PHOCEDU3ES 


12. ^a3CELLA^^^5:OI.^S EQTJi??/ISiNT 
Ash Trays 

First Aid Kit 
Passenger Seats and Belts 


Aircraft Cranmander and First 
Pilot Seats And Belts 


B 


Cockpit Clieck List t 

Energency Cockpit Check List 
Airplane Fli^t Maniial 
Seat Belt No Smoking Sign 


1 

1 

1 

0 D 


A. If regular ashtray Is not 
installed, receptacle shall 
be covered to prevent inad- 
vertent use. 


B# Operable seat and belt re- 
paired tor each seat occupied. 


C. Both laust be fully operable 
. op^penmnently fixed in 
position satisfactoiy for 
person using. 


D« Passengers must be properly 
briefed if Inoperative. 
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APPENDIX VI 

This appendix shows a copy of the "Supplemental 
Type Certificate" issued after the aircraft was modified to 
increase the gross take-off load to 10, 100 pounds of the ERL 
equipped Beechcraft E-18S. 



3<3«3 Bf 6 5 


5 ?qiarcmcnt cf' 3 ^' 'Jiiporration /cdcni ^ciarion Sdniini^ Kiou 

^ Ill'll 7 ?^!V!ir 

0|j» Viiivii S 4^4- Cifi 




SASTa’.'/E 

, Han i 1 c o a A ir c r a f t Cotnpa a y , Inc , 


S'l-i'i^ y^v* *tyf< 4ft /A^ /y/tf t/^Aty ft /Jtt ^tA/ttftny yt ^’f/ttc^ i4‘t/A /Air Af //tt/tt/n fi-A tifiiA ct-ntAt/n'rt'^ 

*»J jyXfCtytnA AfKffi f/irr/i //it ///>yy»- /AAh fir.Xi i-rtjtitrrtftr fi/i t/ . ^/y«/ 03 t/ /Atr Civll Ait 

/yffy.rAa/tt'n^^ effective 13 N’ovGOibec 1945. 


A -765 
Beech 

3 N, 3 NM, 3 TM, Dl 83 , TC- 45 J (SNB- 5 ) , C 45 G, C 45 H, 
TC- 45 G, TC*' 45 U, E 18 S, E 18 S- 9700 > G 18 S, K 13 

^.itC'rtyt/u'n- y t^At^yi^ ^ ^,i4y /t U.4 uy^ : 

Increase in [;ross weight to 10,100 pounds when aircraft has been modified in 
accordance with F/e\ sealed Hamilcoa Aircraft Company, Inc. Sucar^cy Drav/iug Number 
25600 . Installation of nacelle vent manifold per Hamilton Drawing 256021 Aj 
optional . 


Ayy4ff4tA A/^ </44'c/ ’.Ayyfn Ai4fAy/cu/r^' lumAf/^- 

^//i<AA 


^ff/U/ct/ic-rx^ <truA ^jt-rvf/t/tirt^ "t\\^ approval of this chai\ge in type design applies basically 
to Beech Models 3N, 3TM, D18S, TG-45J (SNB-5), C45G, C45H, TC-45G, TC-45H, ElSS, 

EiS3'-970O, G183, HiS aircraft only. This .approval should not be extended to other 
specific airplanes of these models on which other previously approved modif ications 
are Incorporated unless it is determined by the installer that the interrelationship^ 
between this change and any of those other previously approvtid niodif Ications will 
introduce no adverse effect upon the airworthitiess of that aircraft. 
pXA approved Airplane Flight Manual^ Hamilton Aircraft Co. Document D129, required. 

• AA-ia f/f/iyi^-tt/f .<t nt/ /At^ juyytof^i fxy r/tt/it 44Aitr^t /.I /Ai A'iti/x yt-r- nyyn'i-i'itA ^AiuAA r* ffttr* n tn un /tAsttr^ 


/r.r-rrteriMi/it-rt iAn/r t/Arf‘t4'/^r t-i/ttAA/xAitrA A^y- /Atr S'/cAffitti/i/i^t/i-^ *y /A4 

■.AcA/r^tA A At‘t/3/t4'n- A//Arri/ri/il/i^/txyt. ' 


.^ALr/i'.y^^yyt/trti/t€-n 18 dunc 1963 


AAn/r 4y 




28 December 1963 




(S 'o\ 

\-r J 


'Ult/r 

Aj . t/f .itttr,t'/tt/ March 1964 » 16 October 1968 

14 September I9?t^ 

, A/y iAtrrf/it ■ 4/ i y /At r AAtAt/ti rnlxyAit/t-r ■ 

Acting Chiei, Aircraft Engineering Dlvisio n 

{.l-.i’U) 


.■1>»> >^Urr'y'.*.n of this CfTtituaie IS puntfhiiblt by a finf oj not fu^etftm^ S! fOO, ut impuson'htv.t *iot .7 *fVM, of both, 

f» f- a-'i'i-i i)i-eat 


7 Am (ttufuiiir r;.-ri hr iiilr.lirriril '•« /bn hiuftir .» i;A t \U Ji V' 
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APPENDIX VII 

This appendix shows a copy of an "Emergency 
Airworthiness Directive" dated April 24, 1973 on Beechcraft 
Model 18 airplanes. This directive has to do with a change 
requirement to the wing of the above mentioned aircraft. 
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Our records Indicate that you are the ovmer of one or more versions of 
Beech Model 18 airplanes* Pursuant to the authority of the Federal 
Aviation Act of 1958, as amended, delegated to me by the Administrator, 
Airworthiness Directive (AD) 72-20-5, Amendment 39-1526, Is amended as 
hereinafter set forth, applicable to all versions of the Beech Model 18 
airplanes as specified In the original AD and Is effective immediately, 
unless already accomplished or exempted from this AD by Paragraph F, 
upon receipt of this letter. 

The Immediate adoption and effectiveness of this amendment is necessary 
because of undetected fatigue cracks at wing stations 73 and 81, Failure 
to detect these cracks by X-Ray and visual/magnet Ic or penetrant methods 
leads to complete failure of the front spar lower cap and results in 
wing separation. 

S1nr«» this ccnditlcn la likely to exist or develop on these model air- 
pla'nes, the following Amendment to AID 72-20-5, Amendment 39-1526, Is 
Issued effective Innned lately, unless already accomplished or exempted, 
applicable to all versions of Beech Model 18 as specified in AD 72-20-5. 

Paragraph D ef AD 72-20-5, Amendment 39rl526, Is amended so that It now 
reads as ^follows: 

D) 1. A special Inspection at wing station 73 and 81 Is required 
within 25 hours* time In service after the effective date of this 
amendment regardless of previous time in service since last in- 
spection and thereafter at intervals not to exceed 100 hours* 
time in service. Visual and either magnetic particle or penetrant 
methods must be used while the wing is simultaneously fle?!:<^d. 

2. Within 48 hours after the effective date of this amendment, 
transmit by most rapid means copies of X-Rays of the two most 
recent inspections taken In accordance with AD 72-20-5 or predecessor 
AD *3 to DOT/FAA, Engineering and Manufacturing Branch, Hangar #10, 
Wichita Municipal Airport, Wichita, Kansas, 67209, Evaluation of 
inspection faclllty*8 findings will be transmitted to sender aa 

soon as possible. 

3. Within 600 hours' time in service after the effective date of 
this amendment, modify wing stations 73 and 81 In accordance with 
Beec h Ai rcraf t Corporation Kits 18-4024, 792 or any equi v alent 
approved by Chief, Engineering and Manufacturing Branch, FAA, 

Central Region. ^ ‘ 

EMERGENCY AIRWORTHINESS DIRECTIVE 
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3 EMERCEJMCT AIRWORTHINESS DIRECTIVE 

4. Within 2,000 houre after the effective date of this amendment, 
but not later than May 1, 1975, modify wing atatlons 32, 57 and 
64 In accordance with Beech Aircraft Corporation Kita 16<-4024 and 
791, or any equivalent approved by Chief, Engineering and Manu-> 
factoring Branch, FAA, Central Region. 


JOHN M. CYROCKI 
Director, Central Region 

NOTE: Address inquiries regarding this AD to: 

DOT, Federal Aviation Administration 
Engineering & Manufacturing Branch, ACE-210 
601 East 12th Street 
Kansas City, Missouri 64106 

EMERGENCY AIRWORTHINESS DIRECTIVE 
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